(19) 



J 




(12) 



(43) Date of publication: 

03.07.1996 Bulletin 1996/27 



Europaisches Patentamt 
European Patent Office 

Office europeen des brevets (1 1 ) 

EUROPEAN PATENT APPLICATION 

(51) IntCI. 6 : C07D 235/18, A61K 31/415 



IIHIIIII 

EP 0 719 765 A2 



(21) Application number: 95120576.4 

(22) Date of fifing: 27.12.1995 



(84) Designated Contracting States: 
BE CH DE ES FR GB IT U NL SE 

(30) Priority: 27.12.1994 JP 325429/94 

(71) Applicant MITSUI TOATSU CHEMICALS, INC. 
Tokyo (JP) 

(72) Inventors: 

• Matsunaga, Aklo 
Mobara-shl, Chlba-ken (JP) 

• Nakajima, YuM 
Mobara-shl, Chlba-ken (JP) 



• Kohno, Hiroshi 
Mobara-shl, Chlba-ken (JP) 

• Ohkouchl, Hiroshi 
Mobara-shl, Chlba-ken (JP) 

• fwata, Daljl 
Mobara-shl, Chlba-ken (JP) 

• Edatsugl, Hajime 
Mobara-shl, Chlba-ken (JP) 

(74) Representative: VOSSIUS & PARTNER 
Slebertstrasse 4 
81675 MOnchen (DE) 



(54) Phenylbenzlmidazole derivatives 

(57) An anticancer agent, an antiviral agent or an antimicrobial agent which contains, as an active ingredient for 
acting on DNA, a compound presented by the following formula (1) or its pharmacologically acceptable salt 



*i(CH 2 ) m CON (][) 

H 



Description 



10 



a „rf S * TV f t l ° COmpounds are phenylbenzimidazole derivatives which bond to DNA 
and mhtot the growth of cells, and it also relates to compositions which comprise these derivatives and He use of 
these denvat^es for the preparation of anticancer agents, antimicrobial agents and antiviral ag^s 

wL DNaST'S "1? interCafateS 0NA - Furtn ermore. corrpounds such as cispTatin and Zrn£n SScI 
^ ^1 a $ ° ^ 1,660 us « t Sucn 80 ^tion based on the action on DNA canTwnsWeredTto 

be estabhshed to some extent though all of the function cannot be elucidated. On th othThfnd to S 2? 
dtetamycn and netropsin have been noticed as substances which bond to DNA to exert an M^r ^^Jl Z' 
V* 203. p- 106^ 

^^ 1 r!, C0 ? Venti0na, anfiCanCer aflente ln a tan *« mechanism to DNA In adtftionTcZw^^^^ 
^INudeic Acids Research. Vol. t6. p. 267t- 26 90 (t988), is also known whose STS^ 

15 



However, it cannot be presently presumed at all from the knowledge regarding the conventional anti«.nr 
what moiety of each anticancer agent is an actually necessary ^eT^2^^rT^^^ 
rt fe va,uaUe to **rch the presence Z another cora^ Sr^aleSSe s^c^S 

Moreover, compounds m which an alkylating agent is bonded to the distamydn derivatives are S fl Xir,i 
^ , ?° f ^ COn ^ S «• ^ed in J. Am, Chem. Soc.. Vol. toT£ 8^^ EP A^TwO ^ 
'L^ U k^? 6 " 1 -- ^ * p " 774 (1989 >« ^ *• ,ite - Other compounds are also known in wNc^aMaSi 
agerrt«bonded to a compound simflar to the distamydn (US-A-5273991). In several of ^ese co^^ a 

r^,^T^, a9ent 5" eXamp,e " known as the anticancer agent having the bi^CtrSS 

readue in rts molecule. The anticancer activity of this compound is presumed to be the result of te ZS nZ 
an enzyme ior the fike. However, the merit of adding toe alkylating agent having a 
structore of the anticancer agent which bonds to DNA has scarcely been recognized so faV 

h^ 0 ^l a ^T T1 T 1tk3ned i iSta r 1yCin fe 3 typiCal example of ,he compounds which bond to DNA but compounds which 
have! benzundazole m each molecule and which can bond to DNA are also known. For example HoSSS 

J^Zt "^SS^ a P he "olandaptoerazine. to thiscompound. h^a^WtSfafcn^ 

™*««* bonds as in the distamydn is not present Comparing these structures wito eadt oto^the 

^^^^^^^^ 

iZn^n^T ^ ^ bU< *~ 038 001 b6erl found ««* ^ which toe^on oS 
^J^rl P ^Ji nV !!r rS ^ 6earched a novel expectation of the presence of a compound which has a 

a^anothX tS,^ 2??* ? Structure ' in *** a phenyl group is directly bonded to benzimidazole 
substrtuent is added via an armde bond, have been selected as useful anticancer agents Above all 1H2 

T^F^Zl^T**™** d6riValiVeS <™ Elected. Thete^Ss^eS note! 

S ^ SlT/h e ^? mP ° UndS ShOW an inhibitor y ***** O" tumor cell growth equal to thatof distamydn 
^n'^^c^ ^ antCanCef a9ent 038 8,80 been newly found by the present inventors. 

^ ancer ^e" 1 ^ Probably be enhanced by the addition of an alkylating agent TTtis has been 

trZ^J^^l * as compared with another compound containing no alkylating agent tt has been understood 

cJ^*^ 01 *" ab ° Ve " menti0ned know,ed9e ' «he present inventors have completed the invention of novel anti- 

nasa^afs^e^^ 

I S^Z^ c^eof actng on DNA and which is useful as an anticancer agent 

bv the £2Z£1S E ) [f Se i ,n r enti0n «" achi «" the above-mentioned object is a compound represented 
oy Hie following formula (1) or rts pharmacologically acceptable salt ^ 
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R,(CH 2 ) m CONH 

H 



^y^ N J^-CONH(CH 2 ) n R 2 (1) 



wherein each of m and n is independently an integer of from 0 to 5; each of R t and R 2 is independently a hydrogen 
atom, a halogen atom, an aikyithio group having 1 to 8 carbon atoms, preferably 1 to 4 carbon atoms, an amino group 
which may be substituted, an ammonium group which may be substituted, a suHbnium group which may be substituted, 
a phenyl group which may be substituted, a hetero-five-membered ring group which may be substituted, a hetero-six- 
membered ring group which may be substituted, an amidino group, a guanidino group, an amino acid residue or a group 
represented by the formula (2) 



? 4 R 

R, 



(2) 
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wherein R3 is a direct bond or an oxygen atom {when R3 is an oxygen atom, m or n of (CH^m (CH^ to which R3 
bonds is not 0} : R4 is a hydrogen atom, an alkyt group having 1 to 8 carbon atoms, an alkoxy group having 1 to 8 carbon 
atoms, a halogen atom, a trifluoromethyl group, a cyano group, an amidino group, a carboxyl group or -COR7 wherein 
R 7 is an alkytami no group having 1 to 8 carbon atoms which may be substituted by a substituted amino group, an amino 
group which may be substituted by a phenyl group which may be substituted, or a benzytamino group which may be 
substituted; R$ is a hydrogen atom, an alkyl group having 1 to 8 carbon atoms, an alkoxy group having 1 to 8 carbon 
atoms or a halogen atom; Re is a -(CH^pNfRgk or -{CH^pNReRg wherein p is an integer of from 0 to 5; Re is -CI^C^W 
wherein W is a halogen atom, a hydroxy! group, a mesytoxy group or a tosytoxy group or -OCOR 7 wherein R 7 is as 
defined above; R 9 is an alkyt group having 1 to 5 carbon atoms or a mesyl group; and the phenyl group in formula (1) 
having a R 1 (CH 2 ) m CONH group can be substituted by the R t (CH2) m CONH group at any position, preferably at the 3- 
position or the 4-position of the phenyl group. 

The compound of the present invention acts on DNA, and so it is useful as an active ingredient of an anticancer 
agent, an antiviral agent or an antimicrobial agent 

Now, the present invention will be described in more detail. 

In formula (1). exanples of "a halogen atom" represented by R t or R 2 include Q, Brand I. 

Examples of "an amino group which may be substituted" represented by Rj or R 2 include an amino group. 
monoaOqtemino groups and dialkylarhino groups substituted by a straight-chain or a branched alky! group having 1 to 
8 carbon atoms. As the dialkytamino groups, those having the alkyl groups of 1 to 4 carbon atoms are desirabla Above 
afl. a methyfamino groqp, ethylamino group, n-propylairtno group, isopropytamino group, n-butytamino group, dimethyl- 
amino group, diethytamino group, dipropylamino group and dfisopropylamino group are desirabla 

Examples of "an aikyithio group having 1 to 8 carbon atoms" represented by R t or R 2 include straight-chain and 
branched alkyfthio groups having 1 to 8 carbon atoms, and typical sudtaWe examples thereof include a methylthio group, 
ethyfthfo group, n-propytthio group, isopropytthio group, cvbutylthio group, isobutylthto group, t-butyfthk) group, n- 
pentylthio group, n-hexyfthio group, n-heptyhhio group and n-octylthio group. 

Examples of "an ammonium group which may be substituted" represented by R 1 or R 2 include a trimethylammonium 
group, a triethytammontum group and ammonium groups represented by the following formulae (3-1) to (3-14): 



«">0 n't) ?0 R ">3 

(3-1) (3-2) (3-3) (3-4) 



(3-5) (3-6) (3-7) 



IT 



(3-8) (3-9) (3-10) 



CQ„ OQ„ CCfc. CCk 

(3-11) (3-12) . (3-13) (3-14) 



The acid residue found as a counter ion to the eve "ammonium group which may be substituted" is required to 
be usable as a portion of drug, and examples of the add residue include inorganic acid residues for example derived 
from hydrogen chloride, hydrogen iodide, hydrogen bromide, tetrafiuoroboric acid, perchloric add and phosphoric add. 
Organic sulfonic add residues such as methanesuMonic add. toluenesuBbnic add. camphorsulfonic add and 1 .5-naph- 
thalenedisuffonic acid, and carboxylic adds such as lactic acid, maleic add and matonic acid. In these formulae, each 
of Rti and R, 2 ,is Independently a straight-chain or a branched alkyl group having 1 to 8 carbon atoms, arid suitable 
examples thereof include a methyl group, ethyl group, ri-propyl group, isopropyl group, n-butyl group, isobutyf group, t- 
butyl group, n-pentyl group, rvhexyl group, n-heptyl group and n-octyl group. 

Examples of "a surfonium group which may be substituted" represented by Rt or Rg indude suHbnium groups sub- 
stituted by a straight-chain or a branched alkyl group having 1 to 3 carbon atoms, and typical examples thereof indude 
a dimetnyteulfonium group, dethylsutfonium group, methylethylsulfonium group, methylpropylsutfonium group, dusopro- 
pybuMonium group, methylisopropylsuffonium group, and suHbnium groups represented by the formulae (4-1) or (4-2): 
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(4-2) 



(4-1) 



The add residue bound to the above "sulfonium group which may be substituted" is required to be usable as a 
portion of drug, and examples of the acid residue include inorganic acid residues such as hydrogen chloride, hydrogen 
iodide, hydrogen bromide, tetraf luoroboric acid, perchloric add and phosphoric acid, organic sulfonic acid residues such 
as methanesutfonic add, toluenesulfonic acid, canphorsulfonic acid and 1 ,5-naphthalenedisulfonic add. and carboxyfic 
adds such as lactic add. maleic acid and malonic acid. In these formulae. Rt % is a straight-chain or a branched alkyl 
group having 1 to 8 carbon atoms, and suitable examples thereof indude a methyl group, ethyl group, n-propyl group, 
isopropyl group, n-butyl group, isobutyi group, t-butyl group, n-pentyl group, n-hexyl group, n-heptyl group and n-octyi 
group. 

Examples of "a phenyl group which may be substituted" represented by R t or Ffe indude a phenyl group which may 
be substituted with at least one of halogen atoms (a fluorine atom, a chlorine atom, a bromine atom and an iodine atom), 
straight-chain and branched alkyl groups having 1 to 5 carbon atoms, straight-chain and branched altoxy groups having 
1 to 3 carbon atoms, alkaxycarbonyf groups having 2 to 4 carbon atoms, a trrfluoromethyl group, a cyano group, an 
amidino group, a guanidino group and cfialkylamino groups in which the alkyl groups have 1 to 3 carbon atoms, respec- 
tively. Suitable examples thereof indude a chlorophenyl group, dichlorophenyi group, trichlorophenyl group, bromophenyl 
group, dibromophenyl group, trforomophenyl group, fluorojphenyt group, difluorophenyl group, trifluorophenyl group, 
methytphenyl groip, ethylphenyl group, n-propyfphenyl group, isopropylphenyl group, n-butylphenyl group, isobutytphe- 
nyl group, t-butytphenyf group, n-pentylphenyl group, methoxyphenyl group, ethoxyphenyf group, n-propyloxyphenyl 
groip, feopropyfaxyphenyf group, methoxycarboriyfphenyl group, ethoxycarbonyfphenyl group, npropyloxycarbonylphe- 
nyl group. trifluoromethylphenyl group, cyanophenyl group, amidinophenyl group, guanWinophenyl group, dimethyiami- 
nophenyl group, diethylaminophenyl group, dtpropytaminophenyl group, methoxyphenyl group and 3.4.5-trimethoxy 
group. In the case of monosttosfitfon, the position of the substituent on the phenyl group is the 2-. 3- or 4position; in the 
case of disubstitution. the positions of the substituents thereon are two positions of the 2% 3-, 4-, 5- and 6-positions; and 
in the case of trisubstitution. the positions of the substituents thereon are three positions of the 2-. 3-, 4-, 5- and 6- 
posifions. unless otherwise noted. 

Exarrples of "a hetero-five-membered ring group which may be substituted" represented by R t or R2 indude a 
pyrrolyl group, furyl group, thienyl group, imidazolyl group, oxazolyl group, pyrazolyl group, thiazolyl group, isothiazdyl 
group, isoxazolyl group, pynrolinyt group, irrtdazofidinyl group, pyrazolidinyl group, pyrazofinyl group, furazanyl group, 
tetrahydrofuranyl group, triazolyl group and tetrazoyf group. 

Exanples of "a hetero-six-membered ring group which may be substituted" represented by R t or R2 include a pyridyi 
group, pyrimidinyl group, pyrahy! group, pyrazinyt group, pyridazinyl group, piperidyl group, piperazinyl group, thkwnor- 
phoOno group, 4-methyl-1-p^razino group, 4-benzy!-1-piperazino group. 1-morpholino group, 1-piperidino groip. 4- 
pipericfino group and 4-methyMpiperidino group. 

Here, in the above-mentioned "a hetero-five-membered ring groip which may be substituted" and "a hetero-six- 
membered ring group which may be substituted", the passage "may be substituted" means that this group may be 
sifcstituted by. for example, a halogen atom (a fluorine atom, a chlorine atom, a bromine atom or an iodine atom), a 
straight-chain and branched alkyl group having 1 to S carbon atoms, a straight-chain and branched altaxy group having 
1 to 5 carbon atoms, an aftoxycarbonyl group having 2 to 4 carbon atoms, a haloalkyl group having 1 to 3 carbon atoms, 
a cyano group, an amidino group and/or a dialkylamino groip having 1 to 3 carbon atoms. 

•An amino acid residue" as Rj or Rj is defined specially in the present invention as a group which can be obtained 
by omitting a carbaxyl group from an amino actde. Suitable examples of this amino acid indude arginine, Wstidine and 
lysine. 

"A direct bond" represented by R3 means that the substituted or non-substituted phenyl group in the formula (2) is 
directly bonded via no R 3 . 

Examples of a halogen atom represented by R4 or R§ in the formula (2) include F, CI, Brand I 
SuftaWe exanples of a halogen atom of W in -OfeCHzW represented by Re indude a and Br. 
Preferable exanples of an alkyl groip having 1 to 8 carbon atoms represented by R4 or 85 indude a methyl group. 

ethyl group, rvpropyl groip, isopropyl group, n-butyl group, isobutyi group, t-butyl groip. n-pentyl group, n-hexyl group. 

n-heptyl group and n-octyl group. 



Preferable examples of an altoxy group having 1 to 8 carbon atoms represented by a, or R s include a methoxy 
group, ethoxy group, n-propyloxy group, isopropytoxy group, ivbutoxy group, isobutoxy group, t-butoxy group, n-pentvloxv 
group, n-hexyloxy group, n-heptyloxy group and n-octyloxy group. 

Preferable examples of "an alkylamino group which may be substituted by a substituted amino group- represented 
by R 7 include a dimethytarranoetbyl group, dimethytaminopropyl group, dimethylaminobutyl group, diethylaminoethyl 
group, dethylairoiopropyf group, diethylaminobutyl group, dipropylarrrinoethyl group, dipiopylaminopropyl group dipro- 
pyfarninobutyl group, dflscpropylaminoethyl group, d&oprcpylaminopropyl group and diisopropylaminobutyl group 

Preferable examples of "an amino group which may be substituted by a phenyl group which may be substituted" 
represented by include aniline. 4-dimetfiyteminoaniline and 4-chloroaniline. 

Preferable examples of "a benzylamino group which may be substituted" represented by R 7 include benzylamine 
ahd4^methylaminobenzytamine j no 

As a pharmacologically acceptable salt any salt is acceptable, so far as it is usable as a drug, and examples of the 
pharmacologically acceptable salt include inorganic acid salts such as hydrochlorides, hydrobromates. hydroiodates 
sulfates, nitrates and phosphates, and organic acid salts such as methanesulfonates. toluenesulfonates camphorsul- 
fonates. acetates, fumarates. maleates. citrates, oxalates and tartrates. 

Next, the compounds represented by formula (1) will be classified into groups A and B. and typical preparation 
processes thereof will be described H 

Group A: A compound in which R, is a hydrogen atom, a halogen atom or a group represented by formula (2» or 
its pharmacologically acceptable salt 

Group 8: A compound in which ^ is a hydrogen atom, a halogen atom or a group represented by formula (2) or 
ite pharmacologically acceptable salt . 

In the undermentioned description and examples, the following abbreviations represeVrt the corresponding com- 
pounds: 

"DCC" ... N.N*<fK^hexylcaibodiimide. 
"COI" ... N.hr<aibonyldiimida2X)le. 
"HOSu" N-fiydroxysuccinimide. 

"EDCI" ... H3<fimethylamincpropyl)-3-ethy1carbodnmide hydrochloride. 

"DECP" ... Diethyl cyanophosphonate. 

"HOBt" ... 1-hydroxybenzotriazole. 

"DMAP" 4-dimethytaminopyridine. 

"OMP Oimethylformamide. 

"THP ... Tefrahydrofuran ; 

"DMSO" ... Dimethyl sulfoxide. 

"IPA" Isopropanol. 

"chlorambusyT ... 4-{4^ts(2^loroethyl)arru"fK>}phenytIbutyric acid, and 
"PoVC" ... Active carbon with palladium (usually, the palladium content is 5-1 0%). 

I. Synthesis of an intermediate 

As shown in the following reaction formula (1). an aldehyde of formula (6) and 3.4-diaminobehzoic acid or its ester 
of formula (7) are heated at a temperature of from 100»C to a reflux temperature, preferably at 130 to 200'C in nitroben- 
zene, and the temperature of the reaction system is then returned to room temperature. A produced 1H-2-phenyfbenz- 
urudazoIe-ScarboxyOc add derivative or its ester derivative represented byformula (5) can be collected by filtration: 



J 
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Reaction formula (1): 
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(6) ^ (7) A 



75 



° 2N "O^3D~ C00R, ° 

H (5) 



20 

Reaction formula (1) 
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th^^^^l 2? 18 ? ta, * ned ' ,hiS <*" 1,6 "V* 0 ^* 1 as ^ « ^ following reaction formula (2). 
thereby obtaining a 1 H-2-phenylbenam.da2ole-5-carboxyHc acid derivative represented by formula (8): 



Reaction formula (2): 



30 



0 2 N 



^ty^.xy 000 * - NaoH ° aN ^yv:x> cooH 

H (5) H (8) 

40 Reaction formula (2) 

JJiK^S" [ estriclion fe P"t on the amounts of the aldehyde of formula (6) and the 3.4-cf«minobenzoic add 
« ^ m 96 2! ra1, the amount ^ m e tetter is in me range of from 80 to 120 mol parts vvith respect to 

1 • 6 f6acfion "itrobenzene is carried out by heating, until the starting materials have 
dwwrcared, wMetheprogress of the reaction is observed, but in either case, a heating timeof 5 to 100 hours leads 
•°r^ZrI^!f?'? e ^ 50 cafried 001 continuously or intermittently, but the total heating time should be 
^ I e tr ^f^ tron ^ ran ? a ™ e Mmlysis of the ester can be accompfished by heating the ester in the presence of 
M ^Jf^^T 1 fL P ^ Um nydra5ddG m a n*'*** ^rrt of water and ethanol or water and methanol. In this case. 
» thereto of water is in the range of from5 to 90%^b^ 

The heating temperature is in the range of from S0«C to a reflux temperature. 

nuniSSfL 1 ' c^ tr J!T ,dehyde <* ^obenraldehyde is selected as the starting material. 1H-2-<3-nitrophe- 
nyOben^n^e-S^rtx^K: acd or 1H-2K4^rtro P heny1)beruimida^e-5<art^ t c add can be synthesized by the 

5 ^^1 U f aS ^^b^va The compound represented by the formula (8) can be used for the synthesis of 
* compounds in the groups A and B. 



cr v # 19 0OO fKL 

II. Synthesis of a compound in the group A 



fa 



« S °T 9 feaCti0n fofmUla (3) ' for exampIe - an amino ^"V 0 ^ represented by formula (9) having 

^ [which « as def med above in the case of the formula (1 )] is bonded to a carboxylic acid represented by formutaS 
S^ETSE? 3 ***** «0ani such as DCC. CD.. EDCI or OECP to obtain £intermedl Je 

hyd^enabon. and to* am.no compound is then reacted with a carbonyl compound represented by formula (12) havfoa 

Sn^a%Tn^oTA at0m ' * ^ " 3 ^ * ™ 10 Synth ^ e * ™*°»« °' 



Reaction formula (3): 



W tP^W (9) 

^N-U (10) 



H (10) 

W^N^ (11) 
H 

RjC^OOOH (12) R i< CH ^ CQNH ~^ 

H 

Reaction formula (3) 

in the nJ£»T£™! n b ° ndin9 ° f 816 amiTO of formute (9) *e carboxylic acid of formula (8) 

O^MF is Sed conden s< n 9 agent various kinds of solvents are usable, but DMFora mixed solvent containing 

™nte^£Ztll^?^' m ** T? e f *° m * to 3 ° SC - Durin ° *• •» P r <*'«* of the reaction 
can oe observed, but a reaction time <s usually in the range of from 1 to SO hours. 

knr^Z^S repfeSented by for ™M9) having there can be used a compound synthesized from 

SSn^Sr? dSSS!!!T reaCtk5 ^ w a commercia,, y «**»• reagent For example, when dimethyl- 
3S^^^^^f^ am ' ne ° r dipropylamnopropylamine is used as the compound of formula (9). a 
Sv^neo^^^ 82 18 1 SUbSlHuted amin0 Amatively, when methytthfopropylamJne. ethVttnJ- 
Z^^^^^Z ° f b ^ tfli °P r °Py lami ^ * «** a'ky^io group can be intrXed into ^Z- 
^TSLT^^^^^ m ^ ammOT,uni or a ^^opy«riethyla^monium is used, a trimetr^ammortium gnxio 
^Sri^TlT ^ k !SS UCed ,nt ° * 1716 0~«P which may be substZdXhetS 
b^cd^to^^^^^' * 8,6 he ^-membered ring group which may be substituted can 
teintoducS * oftf,econi P ou ^'"^groupAby using toe conpouixlof formula (9) in whi^ 

A compound in which R2 is an amidino group can be synthesized as follows. 

™J^~*T, ** Rowing reaction formula (4). toe carboxylic add Of formula (8) is first reacted with 6-arninoorooi- 
onrtrfle to obtain a reaction mixture containing a compound of formula (13). eaciea wnnp ammoprop. 

or Mn^^l 8 ^^"?" 9 / 96 " 1 *** 88 0CC - ^ EDCI <" OECP can be used. A method in which HOBt 
or HOSu is added to DCC can also be used. The reaction is suitably earned out at 0 to 30*C. 



8 
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Next this reaction mixture is suspended in ethanof. and a hydrogen chloride gas is then fed. Afterward, the resultant 
crystal is collected by f atration. and then dissolved or suspended in a solvent Ammonia gas is further introduced into 
the solution to obtain a desired amidino compound represented by formula (14). In this case, the solvent is preferably 
ethanol or a mixed solvent of ethanol and methanol. In the mixed solvent the ratio of ethanol can optionally be selected 
s in the range of from ipto 100%. If this amidino compound is used as the compound of formula (10) in reaction formula 
(3). the compound of the group A in which is an amidino group can be obtained: 

Reaction formula (4): 



20 



25 



30 




Reaction formula (4) 



Typical examples of the compound of formula (8) in the reaction formulae (3) and (4) include 1H-2-(3-ntox>phe- 
35 nyObenzimkiazde-^^ 

Next reference will be made to a synthesis method of a compound in which R t is a desired group. 
fwexanple,aa)mpoundinwhich R t is a substituemrepreserted by formula (2) ranted 
shown by the following reaction formula (5): 



S5 



Reaction formula (5): 
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(15) X==/ ^(CH 2 ) m COOR 10 (^^^(CH^COOR^ 

? 4 

(HOCH 2 CH 2 ) 2 N-0 RS SQC,Z 



(17) ^^(CH^COOR,,, 



(CICHzCH^jjN-^^ 



( 18 ) ^^(CHaLCOOR.o 
R* 

- . (CICH 2 CH 2 ) 2 N-f < 

(19) W ^(CH 2 ) m COOH 

Reaction formula (5) 

In thefirst place, a carboxylic acid ester derivative of formula (15) having a nitro group is reduced to a corresoond- 
Z7Z ( 16 )^ Mrogenaeon using Pd/C as a catalyS tim^nXS 
k*1h^1^ ^ 5 s " S6d ^ <* * the form of a mixture of two or more thereof as a solvent The reaction is 
Shl^f^ ^TT & " ,rom ° to 30 ' a A reaction fime fe 10 *• * fr <™ 30 minutes to 2 hours, 
r^u^tn^^^l!^ rep "? ented * fofmu!a (1 5) which can be used herein, there can be used a com- 
pound synthesized from known compounds by known reactions, or a commercially available reagent 

ton^^M^fJ^ZJ 0 ^ ° f formu<a (16 > fe feacted with ethylene oxide to obtain a compound of 

"* xture .. obtained ^ "^"0 a solvent such as water. THF. dichtoromethane or benzene and 

3?E TSSSlSXS^T 8 ^ ™* fe3C60n * P^y temperature of from 

zg to 120 c. A reaction time is suitably in the range of from 1 to 50 hours. - 

r^Zt!^!!! 6 ?^.^ 0fth6COfnpound °» fofmu,a (I?) fe replaced with a a group by the use of a suitable 
SatlS^ eWOride - P" 05 ^ P"**^ Phosphorus oxySSde. mesy. chfol^n 
SZSSf!?.! J? ^ a Combination <* «*»* and fithium chloride, or 

oflroToTo^^ 

t ^ 0 ^? n ^l T£ ^ I'" 1,18 range 01 from 20 minutes to 5 hours. In this case, a usual solvent such 

«^/^*TJ^r?°«™ * ^ M0feover ' ^ can be mixed with OMR When thionyl chloride 
or oxajyi chloride is used, the reaction can be carried out without solvent. , 

renre^S^wlTS" 1 ^^ (18) ^ 56 hydrolyzed with an acid to obtain a carboxyBc add derivative 

*E£!St£!ES2, « ? I' eXamP,e - 016 **** ^ accomposhed with concentrated hydro- 

of^n^n^^ 

nJ^T^^f^^^T^ ° 9) te «* « the compound of formula (12) in the reaction formula (3). the com- 
pound of thegroup A m which R, is a substituent represented by formula (2) can be obtained. 

(19) bTth^Sa rep f eSenled ^ (t 1) can be bonded to the compound represented by formula 

£?i22^!?^ ^urtablecondensing agent such as 0 CC. COI. EDCI or OECP. In this case, a usual solvent fe usable 
but DMF or a mixed solvent containing DMF is preferred. The reaction is preferably earned out in the range 5 frcm-5 
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to 30 P C. During the reaction, the progress of the reaction can be observed, but the reaction time is usually in the range 
of from 1 to 50 hours. Alternatively, the compound of formula (19) can be treated with thionyl chloride or oxalyi chloride 
in a usual solvent (e.g.. methylene chloride, chloroform, toluene and OMF can be used singly or in the form of a mixture 
of two or more thereof) to obtain an acid chloride, and this product can be then reacted with the compound represented 
by formula (1 1) to bond them to each other. Here, the reaction is preferably earned out in the range of from -5 to 30°C. 
During the reaction, the progress of the reaction can be observed, but the reaction time is usually in the range of from 
1 to 50 hours. 

Another side chain represented by R t can also be prepared by using commercially available reagents and several 
steps of known reactions. 

III. Synthesis of a compound in the group B 

First a technique of introducing Rg will be described. 

To start with, reference will be made to the synthesis of a compound in which R 2 is. for example, a substituent 
represented by formula (2). 

The introduction of Rg into the substituent represented by formula (2) can usually be achieved by each of the following 
two methods. 

MethodA: 

As shown in the following reaction formula (6). a halogenated benzene derivative (in formula (20), F is shown as an 
example of a halogen atom) containing a nitro group and suitable substituents which "^represented by formula (20) is 
reacted with N,Nrbis(2-hydroxyethyl)amine toobtain a compound of formula (21). In this time, DMSO is used asa solvent 
and the reaction temperature is in the range of from 20 to 1 50*0. The reaction time is preferably in the range of from 30 
minutes to 10 hours. As the halogenated benzene derivative containing the suitable substituents. there can be used a 
commercially available reagent or a compound which can be synthesized by the use of a known reaction. For exanple. 
the halogenated benzene derivative containing an amidino group can be introduced from a halogenated benzene deriv- 
ative containing a cyano group by the utilization of a known reactioa 

Next the thus obtained intermediate of formula (21) is reacted with a suitable chlorinating agent such as thionyl 
chloride, oxalyt chloride, phosphorus pentachloride. phosphorus oxy chloride, mesyl chloride or a combination of mesyl 
chloride (in DMF) and sodium chloride to obtain a chloride of formula (22). The reaction is carried out at 0 to 150°C. and 
a reaction time is in the range of from 5 minutes to 5 hours. As a solvent there can be used a usual solvent such as 
chloroform, benzene or toluene. Furthermore, such a solvent can be mixed with DMF. In addition, the reaction can be 
carried out without sol vent 

Reaction (6): 



j^L^S HN(CH 2 CH20H) 2 

0*N-f < Q 2 N- x m 

(20) F 0MS ° r, (2l) W N(CH 2 CH 2 OH) 2 




soa 2 _ /r*\&* 



Reaction formula (6) 



|SI(CH 2 CH2CI) 2 (22) 



MethodB: 

As shown in the following reaction formula (7). an aniline derivative (in the case that p is 0) or an anwtoalkylbenzene 
derivative (in the case that p is 1 or more) having a nitro group and suitable substituents which is represented by formula 
(23) is reacted with ethylene oxide to obtain a compound of formula (24); As a solvent at this time, there can be used a 
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mixture obtained by mixing a solvent such as water. THF. dichloromethane or benzene with acetic acid at an optional 
ratio. The reaction is suitably carried out at -20 to 120°C. and a reaction time is suitably in the range of from 1 to 50 
hours. As the aniline derivative or the aminoalkytbenzene derivative having the nitro group and the suitable substituents. 
there can be used a commercially available reagent or a compound which can be synthesized by the use of a known 
reaction. s 

Next the compound of formula (24) can be chlorinated with a suitable chlorinating agent such as thionyl chloride, 
oxalyf chloride, phosphorus pentachloride. phosphorus oxychloride. mesyl chloride (in DMF) or a combination of mesyl 
chloride and sodium chloride to obtain a compound of formula (25). The reaction is suitably carried out at 0 to 150 P C, 
and the reaction time is in the range of from 5 minutes to 5 hours. As a solvent there can be used a usual solvent such 
as chloroform, benzene or toluene. Furthermore, such a solvent can be mixed with OMR In addition, the reaction can 
be carried out without solvent in the case of thionyl chloride or oxalyl chloride. 

Reaction (7): 



(23) ^ (CH2) P NH 2 (24) A=,X (CH 2 ) p N(CH 2 CH 2 OH) 2 



(25) ^NcH^pNtCHaCHaCI^ 



Reaction formula (7) 



Each of the compounds of formulae (22) and (25) obtained in the above-mentioned methods A and B can be 
further subjected to the following reaction to introduce the substituent represented by formula (2) into the compound in 
the group B. 

In the first place, each of these compounds (nitro compounds) is catalytically hydrogenated to obtain a corresponding 
amino compound. The reaction formula in which the compound of formula (22) is used is as follows. 

Reaction formula (8): 



(22) ■ N(CH 2 CH jC l) 2 (26r=- S N(CH 2 CH 2 CI) : 



2 

Reaction formula (8) 



The nitro compound of formula (25) can also be converted into the amino conpound in the same manner. 
When hydrochloric acid is added in an amount equal to or more than mols of the nitro conpound, usually in an 
amount of from 1 to 1 .2 mols at the catalytic hydrogenation, the amino compound can be stably obtained. The catalytic 
hydfogenation is suitably carried out at 5 to 30«C, and a usual solvent can be used. For exanple, DMF or a mixed solvent 
of DMF and methanol is desirabla The ratio of DMF in this mixed solvent can be selected in the range of from 5 to 100%, 
preferably from 20 to 100%. 
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For the synthesis of the corresponding amino compound from the usual nitrobenzene derivative, there is usually 
ernployed the catalytic hydrogenation using Pd/C as a catalyst or a process utilizing a reaction in which tin chloride and 
hydrochloric acid are used. In particular, as the reduction method of the above-mentioned nitrobenzene derivative to 
which MN-bis(2-chloroethyl)amino group is bonded, there is known a reduction method using tin chloride and hydro- 
chloric add. as reported in. for example. J. Chem. Soc. p. 1972-1983 (1949) or J. Med. Chera Vol. 33. p. 112 to 121 
(1990). 

However, in place of this usual method, the following technique can also be used to eff iciently perform the reduction 
reaction, and some treatments subsequent to the reaction can easily be accomplished advantageously. That is to say. 
the nitro compound which is the starting material is dissolved in a suitable solvent for exanple. a single solvent or a 
mixed solvent of ethanol. methanol, ethyl acetate. THF and DMF. and Pd/C is then added in an amount corresponding 
to 0.5 to 50% by weight of the nitro compound, followed by hydrogenation at room temperature under atmospheric 
pressure, to obtain the corresponding amino conpound. At this time, hydrochloric acid can be added in an amount equal 
to or more than mote of the nitro compound, usually in an amount of from 1 to 1.2 mote. The catalyst is removed by 
filtration and the solvent is then distilled off. followed by a treatment with one or more kinds of suitable solvents such as 
ethanol, IPA and ether, whereby a desired hydrochloride can be simply obtained. 

Furthermore, as shown in the following reaction formula (9), an amino compound of formula (28) can be synthesized 
from a carbaxyfic acid of formula (27) in accordance with a process shown in J. Med. Chem. Vol. 33. p. 30 1 4-30 1 9 ( 1 990). 

Reaction formula (9): 



R ? 4 q ?< 

"* ^ (27) V SaBa/ ( 28 ) 

Reaction formula (9) 



By the use of this process, an aminoalkyfoenzene derivative can be synthesized in which R3 is a chain having 
two or more methylene groups. 

Here, the compound of formula (26) corresponds to the compound of formula (28) m which n is 0 and is an N.N- 
bis(2-chloroethyl)amino group. In the following description, therefore, reactions using the compound having formula (28) 
win be referred to, but needless to say, the compound of formula (26) can be used as the compound of formula (28). 

As shown in the reaction formula (10), a benzimidazole derivative of formula (8) is bonded to the amino compound 
of formula (28) in the presence of a usual condensing agent (CDI. DECP, OCC, a combination of DCC and HOBt, or the 
like) to synthesize the compound of formica (29). 



Reaction formula (10): 
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W [J^(8) <28) ^=- N R 6 R 

O2N ^V^ N J^C0NH(CH 2 ) o — £Y 5 



Reaction formula (10) 



'{P^ (29) 



As a solvent for this reaction. DMF is desirable, but another usual solvent can also be used. The state of this 
ZES!" ™ w *• Bte to «*Won of the reaction, but the reaction is^ef^ly 

earned out for a penod of from 1 to 40 hours. The reaction temperature is preferably in the range of from -5 to WC 

r^dJ^^T^S^ MCWin9 r ! aCfi0n formu ' a (1 1 >« the nitro of the compound of formula (29) can be 
reduced to a corresponding amino group by catalytic hydrogenation using Pd/C as a catalyst 

Reaction formula (11): 



Wn-^ (29) W f 



H 



Reaction formula (11) 



Ma. Pd/C 




CONH(CH2) n — ( 7 ^ 



(30) 




Re 



- D ™* f™^™ Substantial! >' quantitatively. In this case, ethanot. methanol and DMF can be used singly 
Z 2 ^r^l JT "J™ 35 8 * 1,113 ^ "V^onc acid can be added in an amount equal 
1^7^!^!^ 6 ° corr P° und - ^ amount of from 1 to 1 .2 mote. The reaction is preferably c^ried 
out at a temperature of from 0 to 40°C for a period of from 10 minutes to 20 hours. 

S 2 1 2?,^ ^ r0ute not been found in literature so far. For example, a bonding 

S^ ^ 5S^/^? and N - N ^2<ttoroe^-l.4^er^enediamine is disclosed frufapanese Patent 

ofanCf^^^ 

S^?? ? Ve ^ eV6toped 106 that even if the anfline derivative moiety is previously inioS 

into the molecule, the desired compound can be obtained in a high yield. 

15^!!-?°^ il?!. ?"° V ! in9 feaction (1 2 >- the a" 11 " 0 compound of formula (30) obtained by the previous 

r^^aX^ 
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10 



15 




Reaction formula (12) 



As a solvent for this reaction, a usual solvent is usable, but DMF or a mixed solvent containing DMF is preferred 
The reaction is preferably carried out at a temperature of from p to 40«C for a period of tram 30 minutes to 40 hours. 

The employment of the following process permits the synthesis of a compound in the group B in which R, is a 
hydrogen atom, a halogen atom or a group other than the groups represented by formula (2). 
25 For example, as shown in the following reaction formula (13). a compound represented by formula (32) can be 
methylated in accordance with a technique described in J. Org. Chem.. Vol. 25. p. 804-607 (1960) or with the aid of a 
usual methylafing agent (eg., methyl iodide, dimethylsulfuric acid or methyl p-toluenesutfonate) to obtain a sulfonium 
derivative represented by formula (33). 

30 Reaction formula (13): 



35 



so 



, ^=OA^T (32) _ 



H 



? 4 Rs 

(CH 3 )2S-CH 2 CH 2 CONH^\ ,N-rr-^CONH(CHo)..— f Y * 



W^N^ (33) 



H «*> 
Reaction formula (13) 

As a solvent for this reaction, formic acid, acetic acid, acetone or the tike can be used. Alternatively, the reaction 
can be carried out without sofvent The reaction is preferably earned out at a temperature of from 0 to 60«C for a period 
of from 1 to 60 hours. 

A counter anion (0 of the sulfonium compound obtained here can be converted into another anion In a known 
iromnen For example, r can be converted intoCrbytneuseofaCrtypefon exchange resin (Oowex 1x8). 

In the above-mentioned reaction formula (12). when a compound in which R, is a substituted or an unsubstituted 
a^flJWP teused as the compound of fornwla (12). a compound to the group Bean be c«afo 
substituted or the unsubstituted amino group. 

The thus obtained compound in which R, is the amino group substituted by two alkyl groups is further alkylated to 
a known manner, whereby this compound can be converted into a compound in which R 1 is an ammonium group. 



Furthermore, as shown in the following reaction formula (1 4). a compound represented by formula (34) is methylated 
with methyl iodide to obtain a conpound represented by formula (35). 

Reaction formula (14): 

s 



10 



15 




Reaction formula (14) 



At this time, a usual solvent such as methanol, acetone, chloroform or methylene chloride is used. The reaction 
s is preferably earned out at a teirperature of from -5 to S0°C for a period of from 1 to SO hours. 

Moreover, as shown in the following reaction formula (15). when the amino conpound of formula (30) is reacted 
with guanidoacetic acid, a conpound of formula (36) c^ be synthesized in wW 

Reacfion formula (15): 



a, 



H 2 N. 




N 



H 



ONH(CHa) n -f^ Rs 
(30) ^ 



NH. 

H 2 N-U-N-CH 2 COOH 
H 



NH _?< 
H a NJL,_c„ jC0NH ^CONH^-A" 5 

W))-^ (36) Wr « 

H 

Reaction formula (IS) 

^compound in which R t is an amidino group can be synthesized as follows. First the amino conpound of formula 
(30) b bonded to a carboxyOc acid derivative having a cyano group such as 3-cyanopropfonic acid in the presence of a 
usual condensing agent such as DCC. COI. EDCI or DECP. As a solvent for this reaction, a usual solvent is usable, but 
w a 60fvent containing OMF Is preferred. The reaction is preferably carried out at a temperature of from 0 
to 40-C for a period of from 1 to 24 hours. The resultant product is dissolved or suspended in a solvent and a hydrochloric 
acid gas is then blown thereinto, thereby obtaining an imidated compound. This compound is then dissolved or sus- 
pended in the solvent and an ammonium gas is then Mown thereinto, thereby synthesizing the desired compound in 
which the amidino group is introduced into R,. As the solvent ethanol. methanol or a mixed solvent thereof is used. In 



16 



EP0719 765A2 



10- 



this case, the reaction is preferably carried out at a temperature of from 0 to 40°C for a period of from 30 minutes to 24 
hours. 

Another compound can be synthesized by changing starting materials under the above-mentioned conditions. 

The compounds in the groups A and 6 can be synthesized as described above, but the synthesis of a compound 
in which both of R 1 and R2 are groups represented by formula (2) can be accomplished, for example, as follows. 

In the first place, as shown in the following reaction formula (16). a compound (a nitro compound) represented by 
formula (37) can be reduced to a corresponding amino group of formula (38) by catalytic hydrogenation using Pd/C as 
a catalyst In this case, ethanol. methanol and OMF can be used singly or in a combination of two or more thereof as a 
solvent 

Reaction formula (16): 



is 



so 



ss 



l?4 



//^^ N T|^VC0NH(CH 2 ) 0 R3^ , Y RS 

(37) 



u (38) 



30 



Reaction formula (16) 



At this time, hydrochloric acid can be added in an amount equal to or more than mote of the nitro compound, 
usually in an amount of from 1 to 1 2. mols. The reaction is preferably carried out for a period of from 1 0 minutes to 20 
35 .hours. 

Next as shown in the following reaction formula (1 7), the amino compound of formula (38) can be reacted with a 
carboxyfic acid derivative of formula (39) to obtain a compound represented by formula (40). 



40 



45 



SO 



SS 



Reaction formula (17): 
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ro 




I 4 



COOH 



!5 



R5 ^A ? 4 R 

r VR 3 (CH2) m CONH ^ ^K^- R s 



W JT^ (38) 
I 4 

H (40) 
Reaction formula ( 17 ) 



At this time, a usual condensing agent (eg.. DCC, CDI. EDCI or OECP) can be used. As a solvent for the above- 
mentioned reaction, a usual solvent is usable, but OMF or a mixed solvent containing OMF is preferred. 

The reaction is preferably earned out at a temperature of from 0 to 40°C for a period of from 30 minutes to 40 hours. 

Examples of the compound of formula (1) according to the present invention will be enumerated in Table 1 given 
> below. In Table 1. a counter anion is neither shown for an ammonium group nor for a sutfonium group, but any counter 
anion is usable, so far as it is pharmacologically acceptable. When the counter anion is required to be specified its 
typical example will be mentioned. 

The compounds of the present invention can be used as anticancer agents having excellent activity. Examples of 
carcinomas to which the compounds of the present invention can be applied include leukemia, osteosarcoma breast 
cancer, ovarian cancer, stomach cancer, colon cancer, lung cancer, and head and neck cancer. In addition, the com- 
pounds of the present invention can also be utilized as antimicrobial agents and antiviral agents. 

Pharmaceutical compositions can be prepared in accordance with well-known techniques. 

Various dosage forms can be selected in compliance with the purpose of a medical treatment, and typical examples 
of the dosage forms include soM preparations, liquid preparations and other preparations such as suppositories. These 
dosage forms win be described in more detail. 

Examples of the solid preparations include tablets, pills, powders, granules and capsules; examples of the liquid 
preparations include injectable solutions, suspensions, syrups and emulsions: and examples of the other preparations 
include suppositories. 

In preparing the pharmaceutical compositions in the form of the tablets, there can be used a wide variety of carriers 
wWcn nave beep heretofore well known in this field. Examples of the carriers include excipients such as lactose, sucrose 
sodium chloride, glucose, starch, calcium carbonate, kaolin, crystalline cellulose and silicic add; binders such as water 
emanci propanol. simple syrup, glucose solution, starch solution, gelatin solution, shellac solution, methyl cellulose 
sototon. hydroxypropyl cellulose solution, polyvinyl pyrrofidone solution and carboxymethyl cellulose solution; disinte- 
grators such as dry starch, sodium alginate, agar powder, sodium hydrogencarbonate. calcium carbonate, potyoxyeth- 
yienesorbrtan fatty acid esters, sodium lauryl sulfate, stearic add monogfyceride. starch and lactose: disintegration 
inhibitors such as sucrose, stearic add. cacao butter and hydrogenated oil; absorption promoters such as quaternary 
ejnmonium bases and sodium lauryl sulfate; humectants such as glycerin and starch; adsorbents such as starch, lactose. 
*aolin. bentontte. colloidal siUdc acid, crystalline cellulose and light anhydrous silicic add; and lubricants such as talc, 
stearates, boric add powder and polyethylene glycol. 

.Hi necessary, the tablets can also take the usual forms of coated tablets such as sugar-coated tablets, gelatin-coated 
tablets, enteric coated tablets, fnm-coated tablets, bilayer tablets or multilayer tablets. 

In preparing the pharmaceutical compositions in the form of the pills, there can be used a wide variety of earners 
which have been heretofore well known in this field. Examples of the carriers indude excipients such as glucose, lactose. 
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starch, cacao butler, hardened vegetable oil, kaolin and talc: binders such as powdered acacia, powdered tragacanth 
and gelatin; and cfisintegralors such as carboxymethylcellulose calcium and agar. 

The capsules can be prepared in accordance with a usual procedure, i.a. by mixing a compound as an active 
ingredient with any of the previously enumerated carriers, and then filling the resulting mixture into hard gelatin caosules 
soft capsules or the Cke. 

In preparing the pharmaceutical compositions in the form of the injections, solutions, emulsions or suspensions 
diluents are used. Examples of the diluents which can often be used in this field include water, ethanot. macrogol 
propylene glycol, ethoxylated isostearyl alcohol, polyoxylated isostearyl alcohol, polyoxyethylene sofbHan fatty acid 
esters, cotton seed oil corn o3. peanut oil and dive oa. Moreover, the compounds of the present invention can also be 
used in the form of aqueous suspensions prepared by adding water thereto in the presence of a suitable surfactant, or 
in the form of emulsions prepared with the aid of a surfactant such as polyoxyethylene hardened castor oil (HCO-60). 
Furthermore, sodium chloride, glucose and/or glycerol may be contained in the pharmaceutical compositions, and a 
usual solubaizer, buffering agent and/or smoothing agent may be added thereto 

In preparing the pharmaceutical compositions in the form of suppositories, there can be used a wide variety of 
carriers which have been heretofore well known in this field Examples of the earners include polyethylene glycol, cacao 
butter, higher alcohols, esters of higher alcohols, gelatin and semisynthetic glycerides. 

If necessary, the pharmaceutical compositions can contain colorants, preservatives, perfumes, flavors, sweeteners 
and/or other drugs. 

No particular restriction is put on an administration manner of the pharmaceutical compositions of the present inven- 
tion, and they maybe administered in accordance with the form of the pharmaceutical composition, the age. sex and 
other conditions of a patient and the severity of a disease. For example, the tablets, pills, solutions, suspensions, emul- 
sions, powders, granules, syrups and capsules can be orally administered. The injections can be intravenously admin- 
istered atone or after befog mixed with a usual infusion fluid such as glucose or an amino add. Alternatively, they may 
also be administered intramuscularly, subcutaneously or intraperitoneaDy as required. The suppositories can be admin- 
istered intrarectally. The dose of the pharmaceutical compositions of the present invention can be suitably determined 
In compliance with the administration manner, the age. sex and other conditions of a patient and the severity of a disease. 
However, the dose should usually be determined so that the amount of the compound as the active ingredient may be 
in the range of from about 0.001 to t .000 mg per day for an adult Moreover. H is desirable that each unit dosage form 
of the pharmaceutical composition to be administered contains the compound as the active ingredient in an amount in 
the range of about 0 001 to 1.000 mg. 

Generally speaking, anticancer agents, for example, even agents such as adriamycin and cisplatin which have often 
been used, have no small side effect At a present technical level, the side effect should be judged in consideration of 
relations with functional strength, and the problem of the side effect is unavoidable to some extent The side effect of 
the compounds according to the present invention is at such a level as to be acceptable as the anticancer agents. 
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Compound No. R t m Rg 

10 (CICH 2 CH 2 ) 2 N-/~V- 0 -S*-CH 3 

\=/ CH 3 

11 (CICHjCHjJjN-^V- 3 -S*-CH, 

^ =s ^ CH 3 



12 (CICH 2 CH2) 2 N-/~\— 0 -S'-CHj 

>=/ CH 3 
H 3 C 



13 (CICH 2 CH2) 2 N-f>— 0 -S*-CH 3 

W CH 3 
H 3 CO 



14 (CICHaCHjJjN-^V- 0 • -S*-CH 3 

y=/ CH 3 

a 



15 (CICH 2 CH 2 ) 2 N-f>- 0 -S*-CH 3 

W CH 3 
CH 3 



16 (aCHjCHjJjN-^V- 0 -S*-CH 3 
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43 (CICHjCH^N-^— 0 -^"y-N-JLNH 



CH 3 
-N-CH, 



45 „ 0 NH 



n 



24 
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Table 1 (6\ 



^(CHj^CONH. 



A 



N 




ONH(CH2)„R 2 



H 



Compound No. R t 



m 



R 2 



n 



46 (CICH 2 CH 2 )2N-^^— 0 



NH 

— JLnh, 



47 (CICHjCH^jN-^^— 3 



NH 
— H-NH, 



48 



49 



50 



51 




(CICHjCHaJjN-^ - ^ 
H 3 C 

(CICHjCHaJjN-^^— 
H,CO 

{aCHjCHaJjN-/"^— 

a 

(aCHaCHjJjN-^^— 
CH 3 



0 



NH 
— tt-NH 2 



NH 
-JL-NH 



2 . 



NH 
-JL-NH, 



NH 
-JL.NH, 



52 (aCHjCHjJjN-/]^ 




a 



NH 
-H-NH, 



53 



54 (CICHjCHjJaN 



<-<Q-o- I 

)**-{^ 0 



NH 

— NH, 



NH 



Table 1 m 

R,(CH 2 ) m CONH. 




H 



Compound No. f\ t m ^ 

55 (aCH 2 GH 2 )2N-/~\— 0 -S*-CH 3 

X = / CH 3 

56 (CICH 2 CH 2 ) 2 N-^~~V- 3 -S*-CH 3 

X==/ CH 3 

57 (CICH 2 CH 2 ) 2 N-^~V_ 0 -S*-CH 3 

ch 3 



H,C 



58 (CICH 2 CH 2 )2N-^\_ 0 -S*-CH 3 

CH 3 

H 3 CO 



59 (CICH 2 CH2)2N-/~\— o -S'-CH 3 

60 (CICH 2 CH 2 ) 2 N-/~V- 0 -S*-CH 3 

W CH 3 
CH 3 

61 (CICHjCH^jN-/ - ^— 0 -?*~ CH 3 

-CH 3 

a 

« 

62 (CICHjCHjJjN-^y-O- i — S*-CH 3 

~ CH- 




3 



63 (CIC^CHjJjN-f o — S*j-CHj 

CH, 



n 



26 
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Table 1 f8l 
«i(CH2) m CONH. 



CONH(CH2) n R 2 



H 



Compound No* Rj 



m 



R 2 



n 



64 (aCHjCH^jN-^^— o 



NH 

— NH-JL-NH, 



65 (OCHjCHjJjN- 



NH 

— NH-JL-NH, 



66 



(CICH 2 CH 2 )2N-^\— 0 
H 3 C 



NH 

— NH-^-NH-, 



67 



68 



69 



(aCH 2 CH2) 2 N-^~\— 0 
H 3 CO 

(CICHjCHjhN-f^— 0 
CI 

(CICHaCH^jN-/ - ^— 0 
CH 3 



NH 

-nh-JLnh, 



NH 

— nh-JLnh, 



NH 

— NH-1L-NH, 



70 (aCH 2 CH 2 )2N 




CI 



NH 

— NH-^-NH, 



71 (aCH 2 CH 2 ) 2 N-^^-0- I 



NH 

— NH-fl— NH 2 



72 



(CICH 2 CH 2 )2N 



NH 

— NH-fl-NH 2 



liP0 719 765 A2 



Table I (9) 

R i(CH 2 ) m CONH 



H 




-CONH(CH 2 )„R 2 



Compound No. R t 



m 



"2 



n 



73 (aCHjCH^jN-^^— o 



— N-CH 3 
CH 3 



74 . (CICH 2 CH 2 ) 2 N-^^— 3 



— N-CH 3 
CH 3 



75 (QCH^Hz)^ 

H,C 



-Q- o 



76 (CICHjCHJjN 

H 3 CO 



77 (CICH 2 CH 2 )2N 



CI 



— N-CH 3 
CH 3 



— N-CH 3 
CH 3 



— N-CH 3 

CH 3 j> 



7S (aCH 2 CH 2 ) 2 N-f^— o 

CH 3 




— N-CH 3 
CH 3 



79 (aCH^H^-^V- o 

CI 



— N-CH 3 
CH 3 



80 (aCHjCH^jN-^^-O- 1 



81 (CICHjCHJjN 



— N-CH 3 
CH 3 



-N-CH 3 
CH 3 



28 



EP 0 719 765 A2 



Table 1 f 101 

Ri(CH2) m CONH 



^y_/j^J-CONH(CH2) 0 R 2 



H 



Compound No. R, 



m 



R 2 



n 



82 (ClCHjCHjJaN-^^— 0 



-a 



83 (CICH 2 CH2)2N-^y- 0 



—Br 



84 (CICHaCHaJjN-^^— 0 



-S-CH, 



85 (aCHaCH^jN-^^— 0 



■^N-CH 3 
CH 3 



86 



(CICH 2 CH 2 )2N-^ 0 



87 (CICHjCHjJjN-^y- 0 



-0 



H 



88 



/r -j v . — ' NH 

(acHjCHjjjN-^J— o - \ == /-h JLnH2 0 



89 



H 



CH 3 
— N-CH 3 



90 



H 



0 

/ 



NH 



IH 2 



Table 1 fill 

R,(CH 2 ) m CONH^^^ N ]|^^ ONH ( CH ^ R a 

H 



Compound No . 



m 



R 2 



n 



rv 



91 (CICH 2 CH 2 ) 2 N-/~\— 0 



92 (CICH 2 CH2) 2 N-^^— o ^3~~' 



-N(CH 2 CH 2 C0 2 0 



N(CH 2 CH 2 C1) 2 0 



93 (CICH 2 CH 2 ) 2 N-^^ 0 — ^y-N(CH 2 CH 2 Cl) 2 Q 



94 (aCH 2 CH2) 2 N 



(CH 2 CH 2 CI) 2 0 



95 CICH 



96 



97 



98 



H 2 CH 2 N-<f~\- 0 
H 3 CH 2 C X = / 

CIC^C^N-f 7 "^— o 
H 3 CH 2 C X = / 



CICH 2 CH 2 N-/^ 
H 3 CH 2 C X = / 



CICH 2 CH 2 N-/~^ 
H 3 CH 2 C X=/ 



— ^~^-NCH 2 CH 2 CI 0 

CH2OH3 



NCH 2 CH 2 CI 0 

CH2CH3 



/V-NCHjCHzCI 

CH2CH3 



CH2CH2CI 
CH2CH3 



30 
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Table 1 f!21 



R i(CHj) m CONH 




H 



Compound No. R 1 



m 



R 5 



n 



99 (CICH 2 CH 2 ) 2 N 



100 




0 



(CICHaCHjJjN-^^ — Q 




N(CH 2 CH 2 CI) 2 0 



N(CH 2 CH 2 CI) 2 0 



10 1 (CICHaCH^-jN-^^ 0 — ^^-N(CH 2 CH 2 CI) 2 Q 



102 (aCH 2 CH2) 2 N 



^(CH^Hza^ o 



103 



104 



105 



CICH 2 CH 2 N-^^ — 0 

H3CH2C 



CICH 2 CH2N-^V 

H3CH2C 



aGH 2 CH2N 

H3CH2Q 



k5 



106 CICHzCHzN 

H3CH2C 



<3 



0 



0 



— ^^-NCH 2 CH 2 CI 0 

CH2CH3 

^^-NCH 2 CH 2 CI 0 

CH2CH3 



— ^^-NCH 2 CH 2 CI 0 

CH2CH3 



NCH 2 CH 2 CI 0 

CH2CH3 



tro tin /kjaz 



Table 1 (12\ 

r i( ch^conhhQ^ N j(^ NH(Ch ^ 

H 



Compound No 


• Rt 


m 


R 2 


n 


1001 


NH 

HjN-lL-NH— 


1 


--^^-N(CH 2 CH 2 CI) 2 


0 


1002 


NH 

H 2 N-fl-NH— 




-^J-NfCHjCHjClk 


2 


1003 


NH 

HjN-H-NH — 




r. — \ 

-^ = J-N(CH 2 CH 2 CI) 2 


3 


1004 


NH 

HjN-JL-NH— 


1 


— ^3-N(CH 2 CH 2 CI) 2 
CH 3 


0 


1005 


NH 

H 2 N-B-NH— 


1 


— ^^-N(CH 2 CH 2 CI) 2 
OCH 3 


0 


1006 


NH 

H 2 N-U-NH — 


1 


— ^\-N(CH 2 CH 2 CI) 2 
CI 


0 


1007 


NH 

HjN-U-NH — 


l : 


-^^-N(CH 2 CH 2 q) 2 
H 3 C 


0 


1008 


NH 

H 2 N-U-NH— 




r-/^N(CH2CH 2 Cl)2 

a 


0 


« 

1009 


NH 

HjN-JL-NH— 




-O-^y-NCCHjCH^h 


I 


1010 


NH 

HjN-l-NH— 




^^-NCCH^H^Oa 


0 
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Table 1 (141 



R.(CH 2 ) m CONH--^^J^r 



CONH(CH 2 )„R 2 



H 



Compound No. 



m 



R 2 



n 



1011 



NH 
H,N-tt-NH- 



— ^^-N(CH 2 CH2CI) 2 0 



1012 



NH 
HjN-JI-NH- 



-^^-N(CH 2 CH 2 CI} 2 2 



1013 



NH 

H 2 N-!1-NH- 



— ^^-N(CW 2 CH 2 CI) 2 3 



1014 



1015 



1016 



1017 



1018 



1019 



NH. 
HjN-U-NH- 



NH 
H^-H-NH- 



. NH 
HjN-H-NH- 



NH 
HaN-U-NH- 



NH 
HjN-l-NH- 



NH 
HaN-K-NH- 



— ^\~ N ( CH 2 CH 2 C, > 
CH 3 

— ^3-N(CH 2 CH 2 CQ 
OCH3 

— ^^-N(CH 2 CH 2 CI) 2 
CI 



— ^^-N(CH 2 CH 2 CI) 2 
H 3 C 



2 0 



2 0 



l(CH 2 CH 2 CI) 2 0 



a 



-0-^^-N(CH2CH 2 a) 2 



1020 



NH 
HjN-D-NH- 



3 



(CH 2 CH 2 CQ 2 0 
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Table 1 ( 15) 

RttCH^CONH-^^jQ- 00 ^ 0 ^ 



Compound No. 



H 



m 



1021 



1022 



1023 



1024 



1026 



NH „ /-x 

H 2N J1_ 3 -f>N(CH 2 CH 2 CI) 2 0 



NH 

H2 N-JL- 3 -^J-N(CH 2 CH 2 CI) 2 2 

H 2 N-1L_ 3 -^J-N(CH 2 CH 2 CI) 2 3 



H 2N JL • 3 -^Vn(CH 2 ch 2 ci) 2 o 

CH 3 

102 5 „ 2N Jl1 3 -0-N(CH 2 CH 2 CI) 2 o 

OCH, 

H 2 N-SH 3 -H^-N(CH 2 CH 2 CI) 2 Q 



1027 H 2 N-Sl1 3 -H^-N(CH 2 CH 2 C!) 2 q 

H 3 C 

j028 H2N T. 3 r^-«imPKA 0 

a 

1029 H^-iL 3 -O-^-NtC^C^CI), I 



l °30 ^Jl. 3 ^-N(GH 2 CH 2 CI) 2 0 



34 
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Table 1 QjgJ 

R,(CH 2)m CONH-^^j[^ ONH < CH ^ 



H 



Compound No. p 1 



m 



R 2 



n 



1031 



CH 3 
H 3 C-N- 



3 — ^^-N(CH 2 CH 2 CI)2 0 



1032 



CH 3 
H 3 C-N- 



N(CH 2 CH 2 C1) 2 2 



1033 



CH 3 
H 3 C-N- 



3 — ^-N(CH 2 CH 2 C0 2 3 



1034 



1035 



1036 



1037 

( 



1038 



1039 



CH 3 
H 3 C-N- 



9H 3 
H,C-N- 

CH 3 
H 3 C-N- 



CH 3 
H 3 C-N- 



CH 3 
H 3 C-N- 



CH 3 
H 3 C-N- 



(CH2CH 2 CQ 2 0 



CH 

— ^^-N(CH2CH 2 CI)- 



2 0 



OCH, 



— ^3~N(CH 2 CH 2 CI) 2 
CI 



0 



3 -^3-N(CH 2 CH 2 CQ 2 0 

H 3 C 

3 — ^-NCCHjCHjClfe 0 

a 

3 -O-^^-NtCHaCHaCOz 1 



1040 



CH 3 
H 3 C-N- 



(CHjCH^ 0 



cr V #151 /OS MZ 



Table 1 tn\ 



1042 



1044 



H 



Compound No. Rj m R. 



m "2 n 



1041 H 3 C-I"- 2 -^-N(CH 2 CH2CI) 2 0 ' 



2 -^-N(CH 2 CH 2 C1) 2 2 



1043 H3C-I"- 2 --(3-N(CH 2 CH 2 CQ 2 3 



H,C-I- 2 -{>N<CH 2 CH 2 CI) 2 0 

CH 3 

1045 H 3 c-i*- 2 -0- N < CH 2 CH 2 c ') 2 0 

OCH 3 

1046 H 3 C-^ 2 -0-N(CH 2 CH 2 a) 2 0 

C) 

1047 H,C-I"- 2 -^-N(CH 2 CH 2 a) 2 0 

H 3 C 

1048 h 3 c4"- 2 "-0- N t C "2 CH 2 CI >2 0 

a 

1049 HjC-l^ 2 -O-Q-NCCHjCH^ 1 



1050 2 ^-N- 



(CH 2 CH 2 Q) 2 0 
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Table LXUU 

RaCH 2 ) m CONH-Q^3^^ ONH ( CH ^ 



Compound No . 



m "2 n 



1054 



1051 o n- 2 -4 yNfCH^H^j 0 



1057 O n*- 

^CH 3 



1059 q N»- 



1052 ° W N " ; 2 -HQ-N^CH^a 3 

1053 ^O 4- 2 -^-N(Crt2CH 2 Ci) 2 0 

CH 3 

O^N- 2 -0- N ( CH 2CH 2 CI) 2 o 



1055 (TV 2 ^-N(CH 2 CH 2 C0 2 0 

1056 cT^V- 2 -/~\-N(CH 2 CH 2 CI) 2 0 

2 — ^-NCCHjCHzCOa 3 



1058 (TV 2 -Q-N(CH 2 CH 2 C0 2 

X 'CH 3 CH 3 



NtCHaCHjCOa 



0 



CH 3 a 

1060 cT"V- 2 ^"V-NtCHjCHaCOa o 

^*CH 3 W 



CTWII9 /TO KC 



Table 1 fl9i 



Compound No. ^ 



H 



m 



1061 



1062 



1063 



1064 



1065 



1066 



1067 



1068 



1069 



1070 



H,C 



H,C 



Q- 
Q- 

Q~ 

Q- 

Q- 
O- 



H,C 



rv 



H 3 C 



NtCHaCHjCOj 



-~^^-N(CH2CH 2 C0 2 

— ^-N(CH 2 OH2C0 2 
CH 3 

— Q-NtCHaCHaCOz 

a 

^-NCCHjCHjCOj 
— ^^-N(CH2CH 2 C0 2 

— ^^-N(CH 2 CH 2 0) 2 

— ^3~N(CH2CH 2 CI) 2 
CH 3 

— ^^-N(CH 2 CH 2 CQ 2 

a 



H 3 C 



(CH2CH 2 C0 2 



38 
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Table 1 (20) 



R,(CH 2 ) m CONH-^^J^ CONH ( CH 2)«R 2 



H 



Compound No. R 1 



m 



R 2 



n 



1071 



1072 



1073 



1074 



1075 



N 



N 



N 



1076 H 3 C-N*~^— 



1077 H 3 C-N* 



1078 «3C-N* 



1079 H 3 C-N* 



1080 H 3 C-N* 



— ^^-N(C+I 2 CH2CI)2 0 
-Q-N(CH 2 CH 2 C0 2 3 



— ^^-N(CH 2 CH 2 CI) 2 
CH, 



-o- 

a 



NtCHaCHaCOa q 



N(CH 2 CH 2 CI) 2 0 



— ^^-N(CH 2 CH 2 CI) 2 0 



(CH 2 GH 2 CQ 2 3 



N(CH 2 CH 2 C0 2 



CH 3 



a 



(CHjCHjCl), 0 



WO 719 765 A2 



10 



Table 1 f211 



R^CH^CONH-^-^jj^p 



1081 



1082 



1083 



1084 



1087 



H 3 C-£^ 1 -^^(CHjCHaCOa 0 



CH 3 ™, 
H 3 C-S»- 1 — ^J-N(CH 2 CH2CI) 2 3 

H 3 C-S*- 1 -^y- N ( CH 2 CH 2 c| ) 2 0 

CH 3 

CH 

H 3 C-S»- 1 -^-N(CH 2 CH 2 CI) 2 o 

a 

1085 H.C-I"- 3 1 ^- N (CH 2 CH 2 C.) 2 0 



CH3 _ 

1086 H 3 C-S- 3 — ^^-N(CH 2 CH 2 CI) 2 0 



CH 3 

H,C-S»- 3 -^y-NfCHjCHjClk 3 

1588 „ 3 c-i"i 3 -hQ-N(CH 2 ch 2 c., 2 o 



1089 h 3 c-S* 



CH 3 



CONHCCH^Rj 



Compound No. R 1 r. 



CH, 



9 H 3 3 -0-N(CH 2 CH 2 CI) 2 

a 



1090 H 3 C-S»- 3 f V-N(CH 2 CH 2 a) 2 0 



40 



EP0 719 765 A2 



Table 1 (22\ 



} «.(CH 2 ) m CONH^^^JQ^- C, 
"~ H 



ONHtCH^Rj 



Compound No. 



m 



n 



1091 



H 3 C-S- 



2 -(^(CHjCHjClfe 0 



1092 



1093 



H3C-S- 



H 3 C-S- 



-O- N ( CH aCH 2 C0 2 0 
CB, 

— f^Y-N(CH 2 CH 2 CI) 2 0 
CI 



1094 



CI— 



2 — ^^-N(CH2CH 2 C02 0 



1095 



1096 



1097 



1098 



o 



CH 3 



CH 3 
H 3 C-N*- 
CH 3 

C s >- 

N 
H 



2 _ ^-NtCHjC^COz 0 

2 — ^^N(CH 2 CH 2 CI) 2 0 

3 -^^-N(CH 2 CH 2 CI) 2 0 



f~V-N(CH 2 CH 2 CI) 2 0 



1099 



0 — ^^-N{CH 2 CH 2 CI) 2 0 



1100 H 2 N-H-N-^J 0 — (^J-HlCHiCH&ii 0 



EP 0 719 765 A2 



Table 1 f 231 



to 



^(CHjUCONH-^— (^jQpCONHtCHj),,^ 



Compound No. 



NH 

HOI H 2 N-fl-NH- 



NH 

1102 h 2 nJL nh . 



NH 

1103 HjN-lL-NH- 



H 



m 



n 



2 -£3-N(CH 2 CH 2 CQ 2 0 

4 — ^3~ N(CH 2 CH 2 C, >2 0 

5 ~-{3-N(CH 2 CH 2 CI) 2 0 



NH 

1104 H^-H — 



1105 
1106 

1107 

1108 

« 

1109 



NH 
H 2 N-M— 



NH 
HaN-U— 



NH 
H 2 N-iL_ 



H 
H 



1 -^-N(CH 2 CH 2 C0 2 0 

2 — -^3-N(CH 2 CH 2 CI) 2 0 
-N(CH 2 CH 2 a) 2 0 

— ^^-N(CH 2 CH 2 CI) 2 0 

N(CH 2 CH 2 CI) 2 0 

2 — ^^^-N(CH 2 CH 2 C0 2 0 



N 



1110 f 



3 — ^^-N(CH 2 CH 2 C«) 2 0 



42 
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Table 1 f24l 

Ri(CH2) m CONH 



N 




iNHtCHj),,^ 



H 



Compound No- R 



m 



n 



2001 


NH 


1 ~^J)-N(CH 2 CH 2 CI) 2 


0 


2002 




1 — ^J-NfCHjC^COj 


2 


2003 


NH 

h 2 nJL-nh— 


1 -^y-N(CH 2 CH 2 Cl) 2 


3 


2004 


Alt l 

•NH 
HjN-^-NH — 


1 -^VN(CH 2 CH 2 C0 2 
CH 3 


0 


2005 


NH 

HjN-X-NH— 


OCH3 


0 


2006 


MU 
•Nil 

H^N-H-NH— 


1 — ^VN(CH 2 CH 2 a) 2 

a 


0 


2007 


NH 

HjN-JL-NH — 


l — ^~^~N(CH 2 CH 2 CI) 2 
H3C 


0 


2008 

• 


NH 

H 2 N-U-NH— 


1 — ^^-N(CH 2 CH2CI)2 

a 


0 


2009 


NH 

HjN-^-NH— 


.1 -O-^^-NCCHjO^j 


1 


2010 


NH 

hjjJLmw 


1 fy-N(CH 2 CH2a) 2 


0 



er v f is /do /kz 



Table 1 (25) 



Ri(CH 2 ) m CONH. 



^-y_^^pCONH(CH 2 )„R 2 



H 



Compound No. R t 



m 



n 



2011 



NH 



(CH2CH 2 CI) 2 



2012 



NH 



HjN-U-NH — 



-(^-N(CH 2 CH 2 CI) 2 2 



2013 



NH 



HjN-^-NH — 



-£^-N(CH 2 CH 2 CI) 2 3 



2014 



2015 



2016 



2017 



"2018 



2019 



NH 
HjN-H-NH- 



NH 
HjN-H-NH- 



. NH 
H 2 N-U-NH- 



. NH 
HjN-ll-NH- 



NH 
H 2 N-Jl-NH- 



NH 
HjN-H-NH- 



-hQ-n 



(CH 2 CH 2 CI) 2 o 



CH 

— ^^-N(CH 2 CH 2 CI); 
OCH 3 

--^\-N(CH 2 CH 2 C0 2 

a " 

— ^^-N(CH 2 CH 2 CI) 
H,C 



2 0 



2 0 



(CH 2 CH 2 CI) 2 0 



-0" N 

a 



3 -O-^^-NtCHaCHjQJz I 



2020 



NH 
HjN-J-NH- 



(CHzCHjCQz 0 



44 
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Table 1 (261 

Ri(CH2) m CONH 



H 



Compound No. R, R 2 „ 

2021 H2N jl 3 -^-N(CH 2 CH 2 CI) 2 0 

2022 HjN jl 3 -^-N(CH 2 CH 2 Cl) 2 2 

2023 H2N jl. 3 -^yNfCH^Ofe 3 

2024 HaN jL. 3 -O-N(CH 2 CH 2 0) 2 0 

2025 Ha N-L 3 -0-^2°"^ 0 

OCH, 

2026 H2N JL. 3 -O-NfCHaCHjCfc 0 

a 



2027 HzN T. 3 -^ = J-N{CH 2 CH 2 C0 2 0 

H3C 

2028 H2N jl. '3 —Q-mCH^HjCOz 0 

a 

2029 HjN-JL- 3 -0-Q-N(CH 2 CH20) 2 I 



2030 HjN jl 3 C ^CHjCHjCOj ^ 0 
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Table 1 f271 



«i(CH 2 ) m CONH 



'NH(CH2)„R2 



H 



Compound No. jq t 



m 



R 5 



n 



2031 



CH 3 
HjC-N- 



(CH2CH 2 CI) 2 0 



2032 



CH 3 
H 3 C-N- 



3 — ^^-NtCHjCHjCOa 2 



2033 



CH 3 
H,C-N- 



N(CH 2 CH 2 CQ 2 3 



2034 



2035 



CH 3 

H 3 C-N- 



CH 3 
H 3 C-N- 




JV-N(CH 2 CH 2 CJ) 2 o 



CH, 



3 -^-N(CH 2 CH 2 CI) 2 0 



OCH 3 



2036 



CH 3 
H 3 C-N— 



3. 



-^^-N(CH 2 CH 2 CI) 2 



2037 



CH 3 
H 3 C-N- 




(CHjCHgClfe o 



H,C 



3038 



• 9 H 3 
H 3 C-N- 




a 



2039 



GH i 
H 3 c-N- 3 -O-^-NCCHaCHaClh 1 



2040 



CH 3 
H 3 C-N- 



I(CH 2 CH 2 C1) 2 0 



46 
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Table 1 (281 
Rt(CH2) m CONH 



H 



Compound No. R 1 



2044 



m 



2041 HjC-l^ 2 -^-NfCHjCHjCOj 0 



2042 H 3 C-t^- 2 -Q-N(CH 2 CH 2 CI) 2 2 



2043 HjC-I"- 2 -^-N(CH 2 CH 2 a) 2 3 



H 3 C-I"- 2 ' -O-NtCHaCHjCOa 0 

CH 3 

2045 H3C-I"- 2 -Q-N^H^j 0 

3 OCH3 

2046 H3C-I"- 2 -0-N(CH 2 CH 2 0) 2 0 

CI 

2047 HzC ^ 2 -^-N(CH 2 CH 2 C0 2 0 

H 3 C 

2048 H3C-I"- 2 -^-NtCHjCHjCI), 0 

Ct.. 

2049 h 3 cJ"- 2 -O-^-NCCHjCHzOfe 1 



2050 . HjC J" 3 2 O-N(CH 2 CH 2 C0 2 0 
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Table 1 f29l 

R.(CH 2 UCONH. 



2057 



2055 Q N 



H 



Compound No. R, m R 2 n 



2051 cT"V- 2 -Q-NfCHjCHjCQa 0 

2052 °v_y N ~ 2 -^-NCCHaCH^ 3 



2053 ° W N ~ 2 — O^^^^aCOa 0 

2054 °C N - 2 -Q-N^HjCHaCl), 0 

a 



2056 (/"V- 2 -fVN(CH 2 CH 2 CI) 2 0 

O^N*- 2 — ^-NCCHjCHaCOa 3 



2058 (TV- 2 -Q-W"*CHM 2 Q 
v 'CH 3 CH 3 

2059 <SJ,- 2 -Q-N(CH i CH I a( 2 0 

2060 cT^N*- 2 fV^^ 0 "^ 0 
CH 3 
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10 



15 



20 



30 



SO 



Table 1 (301 

RrfCH^CONH 



H 



Compound No. Rj m R 2 ri 



2061 



2062 



2065 



2066 



2069 



j~y_ 1 ~^-N(CH 2 CH2CI) 2 0 



2063 1 -^^N(CH 2 CH 2 C«) 2 0 
N CH 3 

2064 Cy~ I -0-N(CH 2 CH2a) 2 o 

1 ^-N(CH 2 CH 2 CI) 2 0 

! — ^^-N(CH2CH 2 C0 2 0 



W 
H 3 C' 



2067 

40 ■ ■ •• H,C 



1 -^-N(CH 2 CH 2 0) 2 3 



2068 1 ..-Q*WW, Q 



H3C 



CH, 



rv l -Q-N(C" 2 CH 2 C0 2 0 

, N a 
h 3 c - 

2070 O" 1 "^-NtcH^Hjaji 0 

H3C 
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Table 1 Qlj 

R^CH^CONH^ 

\3~^ N XD~ CONH(CH2),,R2 

H 



v^ompouiici 


NO. 


m tt 2 


n 


2071 




1 -/~V-N(CH 2 CH 2 CI) 2 

vrrv 


0 


2072 




1 — ^"\-N(CH 2 CH 2 CI) 2 


3 


2073 




% 

l — c^-NfChUCHoCIU 

a \ y <»^v/« * 2 vt '2 /2 

CH3 


A 
\J 


2074 


o 


1 — ^Vn(CH 2 CH 2 CI) 2 

a 


0 


2075 




* ^^-N(CH 2 CH 2 C0 2 


0 


2076 




1 — /~V-N(CH 2 CH 2 CI) 2 

\ / 


0 


2077 


H i» c -0- 


1 — ^^-N(CH 2 CH 2 CI) 2 


3 


"2078 

« 


/==\ 


y~"i>4\V*ri 2 ori 2 \Wj 2 

1 M 

CH 3 


0 


2079 


H ' c -0- 


t — ^Vn<CH 2 CH 2 CI) 2 

a 


0 


2080 




1 ^^-^(CHjCH^a 


0 
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Table 1 (32\ 

R i(CH 2 ) m CONH. 




H 



NH(CH 2 )„R 2 



Compound No. Rj 



m 



R 2 



n 



2081 



CH 3 
H 3 C-S*- 



1 — ^-N(CH 2 CH 2 CI) 2 0 



2082 



H 3 C-S*- 1 -{j^iCH&H&h 3 



2083 



2084 



2085 



2086 



CH, 

H 3 C-S*- 



CH 3 
H 3 C-S»- 



CH 3 
H 3 C-S*- 



CH 

H 3 e-S*- 3 -H^-N(CH 2 CH 2 C0 2 0 



— ^^-N(CH 2 CH 2 0) 2 0 
CH 3 

-^-N(CH 2 CH 2 CI) 2 0 

a 



l(CH 2 CH2CI) 2 0 



2087 



H 3 C-S»- 3 -^J-N(CH 2 CH 2 CI) 2 3 



2088 



CH 3 
H 3 C-S*- 




* ^(CH 2 CH 2 C1) 2 
CH, 



2089 



2090 



CH, 
H 3 OS*- 



CH 3 
HaC-S*- 




.^(CHzCHjClfe 



(CH 2 CH2CI) 2 0 



v3~^ N X^r CONH(CH2>nR2 
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Table 1 j33J 

H 

Compound No . R t m R 2 n 

2091 H 3 C-S- 2 -^^(CH 2 CH 2 CI) 2 0 

2092 H 3 C-S- 2 -^^-N(CH 2 CH2C02 0 

CH3 

2093 HaC-S- 2 -^\-H(CH 2 CH£t) z 0 

CI 

2094 CI— 2 — /~~\-N(CH 2 CH 2 CI) 2 0 



2095 



2096 



2098 



2099 _ 0 -( >-N(CH 2 CH 2 C4) 2 0 



(^y~ 2 — ^^-N(CH 2 CH 2 CI) 2 0 

Qgj 2 -^-N(CH 2 CH 2 0) 2 0 



2097 H 3 C-N*- 3 — Q-N(CH 2 CH 2 0) 2 0 

L N ^~ 3 -T^-NCCHaCH^ 0 



NH 

2100 HjNJL-N-^^— 0 — (_J-N(CH 2 CH 2 C0 2 0 
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Table 1 (34) 



R,(CH 2 ) m CONH, 




^J^-CONH(CH 2 ) rt R 2 
H 



Compound No. R t 



m 



R 2 



n 



NH 

2101 h 2 N-H-NH- 



2 -^^-N(CH2CH 2 CI)2 0 



NH 

2102 HjN-U-NH- 



4 — ^^-N(CH2CH 2 CI) 2 0 



NH 

2103 H 2 N-U-NH- 



5 -^^-N(CH 2 CH 2 C0 2 0 



NH 



2104 HaN 



!(CH 2 CH 2 CI) 2 0 



NH 

2105 H,N-L 



2 — ^-N(CH 2 CH 2 CI) 2 0 
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Table 1 (35) 

fl i(CH2) m CONH. 



10 



H 



15 



Compound No. P. D 
JZL— 15 2? n 

NH 

2106 H^J- 4 0 



NH 



21Q7J H^-l- 5 -^-NtCH.CHa^ 0 

2108 CV I -hQ-n ( ch 2 ch 2 co 2 0 

H 

2109 0- 2 -OmBWPfc 0 



H 

-N 

"N 
H 



2110 CV 3 -hQ- N (CH 2 CH 2 C0 2 0 



in TafoiT**^ °° mpOUndS th6 underm€ntioned examples correspond to those of the compounds enumerated 
Ixampjgi (Compound 47) 

bo^idel^ 

Reaction 1 * * 
1H-2^3-nitrophenyr)benzirrBda2o!e-5-cartx)xytic acid 

rrJS^^l^^l W6re tf,SS0,ved 20 9 (131 mmols ' 10 eq ) of 3.4^aminobenzoic add and 2.0 g (13.2 
SI J^S?^!^ 6 ^^ mixture ^as then heated and stirred for 21. 5 hours in an oil bath at 155-C The 

Z^^ZTJT*2 ? u atK)a v™^** wth ,PA t0 obtain 1 -88 g (6.64 mmols. 50.3%) of the desired 

compound in the state of yellowish green white crystals. 
mp:>270*C 

NMR (DMSO-dg) 6: 9.03 (s, 1H). 8.64 (d. 1H). 8.36 (d. 1H). 8.31-8.17 (m. 1H). 7.89 (t 2H), 7.80-7.68 (m. 1H) 
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Bgjggggg 

1 H-2^3-nitrophenyl)benzimidazo^ 

1.0 g (3.53 mmols) of 1H-2-(3-nitrophenyl)ber«imkta^^ acid was suspended in 20 ml of DMF, and 

0.69 g (4.26 mmols, 1 2. eq.) of CDI was then added, followed by stirring at room temperature in a nitrogen atmosphere. 
After 3.5 hours, the solution was cooled on ice. Then, 0.27 ml (3.65 mmols. 1.0 eq.) of p-aminopropionitrile was added 
to the solution, and the temperature of the solution was then returned to room temperature. After stirring for 3 hours, 
the solution was then allowed to stand overnight. Next, the solution was concentrated under reduced pressure, and the 
resulting residue was crystallized from methanol, thereby obtaining 1 .08 g (3.19 mmols, 90.4%) of the desired conpourid 
in the state of ocher crystals. 
mp:>270°C 

NMR (DMSO-<%) 6: 9.04 (s, 1H), 8.90 (m. 1H). 8.64 (d. 1H). 8.37 (d. 1H). 8.25-8.14 (m, 1H). 7.89 (t 1H). 7.83- 
7.67 (m. 2H). 3.54 (q. 2H). 2.82 (L 2H) 

Reaction 3 

1 H-2K3-n*rtrophenyt)benzin^ hydrochloride 

1 .08 g (3.22 mmols) of 1 H-2-(3-nitropheny0benzim^ was suspended in 40 

ml of ethanol. and a hydrochloric acid gas was then blown into the suspension under ice cooling. After the suspension 
was saturated with a hydrochloric acid gas over 30 minutes, the temperature of the sudfrension was returned to room 
terpperature, followed by stirring for 3 hours. Next, the suspension was concentrated under reduced pressure The result- 
ing residue was decanted twice with ether and then suspended in 40 ml of ethanol. and an ammonia gas was blown 
thereinto under ice cooling. After saturated with the ammonia gas over 50 minutes, the suspension was stirred at room 
temperature for 3 hours, and then allowed to stand overnight. Next, the suspension was concentrated under reduced 
pressure, and the resulting residue was then sludged with methanol/acetone. the resulting solid was purified through 
silica gel column chromatography (ethyl acetate/IPA/Water = 5/2/1 ). and then sludged with methylene chloride and suc- 
cessively IPA to obtain 0.67 g (1 .72 mmols. 53.5%) of the desired compound in the state of creamy crystals. 
mp:>270°C 

NMR (DMSO-de) 6: 9.10-9.06 (m. 3H). 8.88 (t, 0.5H). 8.79 (t. 0.5H). 8.71 (bs. 3H), 8.35 (d, 1H). 8.31 (s. 0.5H). 
8.15 (s, 0.5H). 7.88 (t 1 H), 7.88 (d. 1 H). 7.75 (d, 0.5H), 7.63 (d. 1 H), 3.65 (q. 2H). 2.73 (t 2H) 

Reaction 4 

1 H-2#-H4^4<N,N4)is(2K*!oroethyO^ 
boxyamide hydrochloride 

0.33 g (0.83 mmol) of 1H-2^3-nitrophenyl)benzim^ hydrochloride was 

suspended in a mixed solvent of DMF and methanol, and catalytic hydrogenation was then carried out in the presence 
of 10% Pd/C as a catalyst to lead the above-mentioned compound to a corresponding amino compound. This DMF 
solution was stirred under ice cooling and under a nitrogen gas stream, and a methylene chloride solution of 4-{4-{N,N- 
bts(2-c^lorc^thy0an^rK)]pheny1]butyryl chloride (which was prepared by adding 0.55 g (4.6 mmols, 5.0 eq.) of thionyl 
chloride to 0.28 g (0.92 mmol) of chlorambucil, removing thionyl chloride under reduced pressure after 5 minutes, and 
then carrying out azeotropic distillation with benzene twice} was added dropwise. The temperature of the suspension 
was returned to room temperature, followed by stirring for 7 hours. Next, the suspension was concentrated under reduced 
pressure, and the resulting residue was then purified through silica gel column chromatography (ethyl acetate/IPA/water 
* 6/2/1). and then solicfified with ethanol to obtain 0.23 g (0.36 mmols. 43.4%) of the desired compound in the state of 
fight yellowish white crystals. - 
mp: A definite melting point was not present 

NMR (OMSO-dg) 6: 10.31 (s. 1H). 9.09 (s. 2H), 8.98 (t, 1H), 8.68 (s, 1H), 8.66 (s. 2H), 8.27 (s, 1H), 7.97 (d. 2H). 
7.78 (d. 1H). 7.70 (d, 1H), 7.58 (t 1H). 7.07 (d. 2H). 6.68 (d. 2H). 3.65 (m, 2H). 2.72 (t 2H). 2.55 (m. 2H). 2.40 (t 2H). 
1.89 (m.2H) 

IR (KBr) cm 1 : 3064. 1690. 1519, 1310, 1245, 810. 723 
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Elemental analysis: (Qa^h^Wh • 2HCI • 3^0) 



Calcd.: 


C:50.62. 


H:S.89. 


N:13.33. 


Cl:19.28 


Found: 


C:50.36. 


H:S.61. 


N:12.77. 


Cl:19.76 



Example 2 (Compound 2) 

1H-2-l4^4^,r^(2H*loroethy^ 
boxyamide hydrochloride 

Peaclion 1 

Methyl 3.4<fiamirtobenzoate 

3.0 g of 3,4-diaminobenzoic acid was suspended in methanol, and 1.86 ml of thionyl chloride was then added 
dropwise. Afterward, thionyl chloride was further added as much as 0.5 ml twice, and the suspension was then heated 
under reflux for 1 1 hours. Next, thionyl chloride and methanol were distilled off. and the residue was dissolved in meth- 
ylene chloride, washed with a 0.5N aqueous sodium hydroxide solution and a saturated sodium chloride solution, and 
then dried over sodium sulfate. After the solvent was distilled off. the residue was sludged with n-hexane to obtain 3.04 
g (93%) of the desired compound. 

NMR (CDCy 6: 7.47 (dd. 1 H), 7.41 (d. 1 H). 6.67 (d. 1H). 3.85 (s. 3H) 

fteactipn2 

Methyl 1 H-2-(4-nifr<phenyl)benzimW 

In 60 ml of nitrobenzene were dissolved 1.0 g (6.0 mmols) of methyl 3,4-diaminobenzoate and 0.91 g (6.0 mmols) 
of p-nitrobenzaWehyde (slightly undissolved), and the solution was then heated in an oil bath at 150°C for 39 houre. 
Next, the solution was cooled with ice water, and the resulting crystals were collected by filtration to obtain 1 .54 g (5.2 
mmols, 86.5%) of the desired compound in the state of brown crystals. 
mp:>280 o C 

NMR (DMSOde) 6: 8.44 (d. 2H). 8.31 (d, 2H). 8,16 (s, 1H). 7.9-7.7 (m. 2H), 3.9 (s. 3H) 

Reaction 3 

v 

1H-2-(4Hntropheity1^ 

In 20 ml of methanol was suspended 1 .0 g (3.4 mmols) of methyl 1 H-2-(4^itrophenyQbena and 
20 ml of a 1N aqueous sodium hydroxide solution was then added, followed by heating and stirring at 60°C for 1 hour. 
Next, an amount corresponding to that of methanol was distilled off under reduced pressure. Water was added to the 
remaining reaction solution, and the solution was then acidified with 4N hydrochloric add. Afterward, the resulting crystals 
were collected by filtration to obtain 0.94 g (3.3 mmote.97.6%) of the desired compound in the state of yellowish white 
crystals. 

mp:>278°C ^ 

NMR (DMSOde) 6: 8.47 (d. 2H). 8.43 (d. 2H). 8.25 (s. 1H). 7.9 (d. 1H). 7.7 (d. 1H) 

Peacft>n4 

iH-2-(4^ophenyt)benzimW^ 

In 42 ml of DMF was dissolved 0.48 g (1.69 mmols) of 1H-2^4-nitrophenyl^ acid, and 

0.33 g (2.04 mmols. 1.2 eq.) of COI was added, followed by stirring at room tertperature under a nitrogen gas stream. 
After 3 hours, the solution was cooled on ice, and 0.1 4 ml (1 .9 mmols, 1.1 eq.) of p-aminopropionitrile was then added. 
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Next the solution was stirred for 3 hours at room temperature and allowed to stand overnight After concentration under 
reduced pressure, the resulting residue was sludged with methanol to obtain 0.47 g (1.4 mmols. 82.9%) of the desired 
compound in the state of yellow crystals, 
mp: >270°C 

NMR (DMSOd 6 ) 6: 8.94-8.9 (m. 1H). 8.45 (s, 4H), 8.3 (s, 0.5H), 8. 1 (s. 0.5H), 7.85 (d, 0.5H). 7.65 (d. 0 5H) 3 54 
(q.2H).2.82(t2H) h 

1 H-2K4-nitropheny1)bera^ hydrochloride 

In 10 ml of ethand was suspended 0.47 g (1.4 mmols) of 1H-2K4^itropheny0ben2im # dazole-5-IN^2Hvano^ 
thyO]cartx>xyamide, and a hydrochloric acid gas was blown Into the suspension over 30 minutes under ice cooling to 
saturate the suspension with the gas. Afterward, the suspension was stirred at room temperature for2 hours to precfaitate 
a solid after it was once dissolved. After concentration under reduced pressure, the resulting residue was sludged with 
ether, collected by filtration, and then suspended in 15 ml of ethand. Next an ammonia gas was blown into the suspen- 
sion over 2 hours to saturate it with the gas, whereby a solid was precipitated after it was once dissolved The reaction 
system was allowed to stand overnight as it was. Next methanol and acetone were added to the reaction solution, and 
the undissolved precipitate was collected by filtration to obtain 0.42 g (1.1 mmols, 77.9%) of the desired conpound in 
the state of yellow crystals. 
fip:>279°C 

NMR (DMSO-d 6 ) 6: 9.5 (bs. 3H). 8.83 (m. 1H). 8.5 (d f 2H), 8.43 (s. 1H). 8.24 (s". 1H), 7.83 (d, 1H), 7.7 (d. 1H), 
3.65 (m.2H). 2.72 (t2H) 

Pettifog 

1H-2^4^4^4-[N.N4)is(2^loroethyO^ 
boxyamide hydrochloride 

0.24 g (3.3 mmols) of thionyl chloride was added to 0.12 g (0.39 mmol) of chlorambucil, and the mixture was then 
stirred at room temperature for 5 minutes. Next thionyl chloride was distilled off under reduced pressure arid further 
removed by doing azeotropic distillation with benzene twice, and methylene chloride was then added. This solution was 
added to a DMF solution containing 0.54 mmol of 1H-2^4^minopheny0benzimkto^ 

mide hydrochloride (which was obtained by subjecting the nitro compound of Reaction 5 to catalytic hydrogenation using 
1 0% Pd/C as a catalyst) under ice cooling, and the solution was stirred at room temperature for 5 hours and then allowed 
to stand overnight. Next a formed solid was removed by filtration, and the filtrate was then concentrated under reduced 
pressure, the resulting residue was purified through silica gel column chromatography (methylene chlorideAnetha- 
noVacetfc add « 80/20/1 ), and then crystallized from ether, thereby obtaining 71 mg (0.1 1 mmols, 20.4%) of the desired 
compound In the state of light brown crystals. . 
mp: Decomposed from 209°C 

NMR (DMSOde) 6: 10.4 (s, 1H). 9.07 (s. 2H), 8.97 (m. 1H). 8.64 (s, 2H), 8.29 (d, 2H), 8.24 (s. 1H). 7.95 (d. 1H). 
7.87 (d. 2H). 777 (d, 1H). 7.07 (d. 2H), 6.67 (d. 2H). 3.70 (s, 8H). 3.64 (m, 2H). 2.71 (m. 2H). 2.39 (m. 2H), 1.88 (m, 2H) 
IR (KBr) cm' 1 : 3100; 1686. 1519. 1322. 1258. 1193, 843. 740 



Elemental analysis: (Cz^^HjOz *2HCI«3kbQ) 



Catal: 


C:50.62. 


H5.89. 


N:13.33. 


0:19.28 


Found: 


C:50.68. 


H:5.48. 


N:13.63. 


01:18.88 



trO /lV 7WA2 

Example 3 (Compound 90) 

\ 

2-p^formylamirK>)pheny^ hydrochloride 
Reaction 1 

1 H-2-(3-nitrophenyl)benzir^ hydrochforide 

In 40 ml of ethanol was suspended 1.08 g (3.22 mmols) of 1 H<2^3-nitrophenyOben2imida20le-5-[N-(2-cyanoe' 
thyt)]cartx>xyamide. and a hydrochloric acid gas was blown into the suspension over 30 minutes under ice cooling to 
saturate the suspension with the gas. Next, the tenperature of the suspension was returned to room tenperature. and 
after stirring for 3 hours, the suspension was concentrated under reduced pressure. The resulting residue was decanted 
twice with ether and then suspended in 40 ml of ethanol. and an ammonia gas was blown thereinto under ice cooling 
over 50 minutes to saturate the suspension with the ammonia gas. Afterward, the temperature of the suspension was 
returned to room temperature, and the suspension was stirred for 3 hours and then allowed to stand overnight Next, 
the suspension was concentrated under reduced pressure, and the resulting residue was then sludged with metha- 
nol/acetone. The resulting solid was purified through silica gel column chromatography (ethyl acetate/IPA/toater « 5/2/1), 
and then sludged with methylene chloride and IPA to obtain 0.67 g (1 .72 mmols. 53.5%) of the desired compound in the 
state of creamy crystals. 
mp:>270 0 £ 

NMR (DMSOde) 6: 9.10-9.06 (m. 3H). 8.88 (t 0.5H), 8.79 (t 0.5H). 8.71 (bs. 3H), 8.35 (d.- 1 H). 8.31 (s, 0.5H). 
ai5 (s. 0.5H). 7*8 (t 1H). 7.88 (d. 1H). 7.75 (d. 0.5H), 7.63 (d. 1H). 3.65 (q. 2H). 2.73 (t 2H) 

Fgaflion? 

1H-2-[3^formylamino)ph^ 

In a mixed solvent of 8 ml of DMF and 8 ml of methanol was suspended 0.65 g (1 .67 mmols) of 1 H-2-(3-nitrophe- 
nyI)benzimkJazole-5-[N^2-amkfin^ hydrochloride, and catalytic hydrogenation was then carried out 

by using 0.28 g of 10% Pd/C as a catalyst Next, the suspension was concentrated under reduced pressure, and to an 
\tZ amount (a solution containing about 4 ml of DMF) of the concentrated suspension, a formyfimidazole-THF solution 
£which was prepared by adding 0.16 ml (4.2 mmols) of formic add to a mixture of 0.67 g (4.1 mmols) of CDI and 12 ml 
of THF. and then stirring the solution at room temperature in a nitrogen atmosphere for 1 hour] was added dropwise 
under ice cooling in a nitrogen atmosphere, and the temperature of the suspension was returned to room tenperature. 
Afterward, the suspension was stirred for 5 hours and then allowed to stand overnight Next, the suspension was con- 
centrated under reduced pressure, and the resulting residue was purified through silica gel column chromatography 
(ethyl acetate/IPA/HaO = 6/2/1) and further purified preparative TLC (ethyl acetate/IPA/HaO *= 5/2/1) twice, and then 
solidified with IPA-ether to obtain 1 7 mg (0.044 mmoi, 5.3%) of the desired compound in the state of yellow amorphous 
powder. 

NMR (DMSOd 6 ) 6: 10.31 (s, 1H). 9.09 (s, 2H). 8.98 (t 1H). 8.68 (s. 1H). 8.66 (s. 2H). 8.27 (s. 1H). 7.97 (d, 2H), 
7.78 (d. 1H). 7.74 (d. 1H), 7.58 (t, 1H), 7.07 (d. 2H). 6.68 (d. 2H). 3.65 (m. 2H). 2.72 (t 2H). 2.55 (m. 2H). 2.40 ft 2H). 
1.89 (m.2H) r 

IR (KBr) cm* 1 : 3064. 1690, 1519. 1310. 1245. 810. 723 



Elemental analysis: (C31 H35CI2N7O2 • 2HCI • 3^0) 



Calcd.: 


C:50.62. 


HS.89. 


N:13.33. 


01:19.28 




Found: 


C-.50.36. 


HS.6V 


N:12.77, 


Cl:19.76 
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Example 4 (Compound 45) 

2-14^ta7irylamiro)pte^ hydrochloride 

1 H-2-(4-amirK>pheny0benzimidaz^^ hydrochloride 

In a mixed solvent of 4 ml of OMF and 4 ml of methanol was dissolved 0.42 g (1 .08 mmols) of 1 H-2-{4-nitrophe- 
nyf)benzimkiazde-5^^2-am^ hydrochloride, and catalytic hydrogenation was then earned out 

by using 0.18 g of 10% Pd/C as a catalyst After the removal of the catalyst methanol was distilled off. and the half of 
the solution containing DMF was taken out and used in the next reaction. 

Reaction 2 

1 H-2^4^formylamifK))phenyf]be^^ hydrochloride 

A solution, which had been prepared by adding 0.10 ml (265 mmols) of formic acid to 4 ml of a THF solution 
containing 0.44g (2.7 mmols) of CO I and then stirring the solution at room temperature for 30 minutes under a nitrogen 
gas stream, was added dropwise to a DMF solution containing 0.54 mmol of 1 H-2-(4-aminophenyi)benzimidazole-5-[N- 
(2-amidnoethy0]caitx>xyamide hydrochloride under ice cooling under a nitrogen gas stream with stirring. Afterward, the 
temperature of the solution was returned to room temperature, followed by stirring for 6.5 hours. Next the solution was 
concentrated under reduced pressure, and the resulting residue was purified through reversed phase silica gel column 
chromatography (OOS. waterAnethanol = 50%). and then crystallized from ethanol-ether to obtain 36 mg (0.093 mmol. 
17.2%) of the desired compound in the state of white crystals, 
mp: 220-229°C 

NMR (DMSOdfi. 80*C) 6: 10.80 (s. 1 H), 9.06 (bs. 2H). 8.80 (bs, 3H). 8.40 (s. 1H), 8.17 (d. 1 H). 8.12 (s. 1H), 7.93 
(d. 2H). 7.72 (d. 1H). 6.83 (d. 2H). 3.45 (m, 2H). 2.44 (m. 2H) 
IR(KBr)cm' 1 :3422, 1648, 1606, 1499, 1400. 1195.840 

Example 5 (Compound 44) 

1H-2l4-{formylamino)phenyq 

Reaction 1 

1 H-2^4*titrophenyt)benzimidarol^^ 

In 50 ml of DMF was dissolved 0.50 g (1.77 mmols) of 1 H-2-(4-nrtropheny0benzimidazole-5-carboxylic acid, and 
0.34 g (2. 1 mmols, 1 .2 eq.) of CD! was added, followed by stirring at room temperature in a nitrogen atmosphere. After 
4 hours, the solution was cooled on ice. Then, 0.24 ml (1.9 mmols. 1.1 eq.) of N.N-dimethyl-1 .3-propanecfiamine was 
added to the solution, and the temperature of the solution was returned to room temperature and the solution was then 
allowed to stand overnight After the completion of the reaction had been confirmed, the solution was concentrated under 
reduced pressure, and the resulting residue was sludged with methanol to obtain 0.52 g (1 .42 mmols, 80.2%) of the 
desired conpound in the state of yellowish white crystals. 
mp:261-265°C 

NMR (DMSOde) 6: 8.57 (t 1H), 8.45 (s, 4H), 8.17 (s. 1H). 7.80 (d, 1H), 771 (d, 1H), 3.33 (q. 2H). 2.30 (t 2H), 
1.70 (m.2H) 

Reaction2 

1H-2^formylamino)phenyl]ben2imW 

In a mixed solvent of 6 ml of DMF and 4 ml of methanol was suspended 0.18 g (0.49 mmol) of 1H-2-{4-nitrophe- 
nyl)benrifridazble-5^^Kdim and catalytic hydrogenation was then carried out by 

the use of 10% Pd/C as a catalyst to lead it to a corresponding amino compound. This compound was dissolved in 8 
ml of OMF and then ice-cooled, and a fcxmyBmidazole/ THF solution (0.38 g (2.34 mmols) of CDI, prepared from 88 pi 
of formic acid and 4 ml of THF] was added dropwise under a nitrogen gas stream. Next the temperature of the solution 
was returned to room temperature, and the solution was stirred for 7.5 hours and then allowed to stand overnight After 



concentration under reduced pressure, the resulting residue was purified through alumina column chromatography (ICN. 
. Almina N. adjusted to Grade 3 by adding water) (chloroform/methanol = 8-10%), and then crystallized from ethanol- 
ether to obtain 0.1 1 g (0.30 mmol. 64.0%) of the desired compound in the state of yellowish white crystals, 
mp: 126-132»C 

f NMR (DMSO-d 6 ) 6: 10.43 (s. 1H). 8.4S (bs. 1H). 8.35 (s. 0.5H). 7.98 (s. 0.5H). 8.14 (d. 2H). 7.77 (d. 2H). 7.68 

(bs. 1H). 7.54 (d. 0.5H). 7.40 (d. 0.5H), 3.32 (m. 2H). 2,29 (t. 2H). 2.16 (S. 3H) 
IR (KBr) cm 1 : 3379. 2949. 1692. 1608. 1545. 1290. 844. 737 



Elemental analysis: (C20H23N5O2 • O.5H2O) 


Calcd.: 
Found: 


0:64.15. 
0:64.25. 


H:6.46. 
H«.67. 


N:18.70 
N:18.50 



Example 6 (Compound 29) 

o . 

pyfDcartxwyamide * 

In a mixed solvent of 6 ml of DMF and 4 ml of methanol was suspended 0.15 g (0.41 mmol) of 1H-2-(4-nitrophe- 
? nyl)benzimidazole^ and catalytic hydrogenation was then carried out by 

the use of 10% Pd/C as a catalyst to lead it to a corresponding amino compound. Next, this compound was dissolved 
in 8 ml of DMF. and 0.12 g (0.39 mmol. 0.96 eq.) of chlorambucil and 61 mg (0.45 mmol. 1.1 eq.) of HOBt were then 
added Afterward, 96 mg (0.47 mmol, i .1 eq.) of DCC was further added under ice cooling in a nitrogen atmosphere, 
and the temperature of the solution was returned to room temperature. Next, the solution was stirred for 7 hours and 
> then allowed to stand overnight. Since the reaction did not complete, a solution prepared by the following procedure 
was added to the reaction system, followed by stirring for 10 hours. The above-mentioned solution was prepared by 
reacting 0.12 g (0.39 mmol. 0.95 eq.) of chlorambucil with 0.24 g of thionyl chloride at room tenperature for 5 minutes, 
removing thionyl chloride by azeotropic distillation with benzene, and then dissolving the thionyl chloride-f ree material 
in methylene chloride After the completion of the reaction had been confirmed, the resulting solid was removed by 
- latrafion. and the filtrate was then concentrated under reduced pressure Afterward, the resulting residue was purified 
through alumina column chromatography (ICN. Almina N. methylene chloride/methanol = 2%), and then crystallized 
from ether to obtain 0.13 g (0.21 mmol. 51.2%) of the desired compound in the state of white crystals, 
mp: 200-210°C (decomposed) 

NMR (DMSOde) 6: 10.14 (s, 1H). 8.54-8.5 (m, 1H). 8.15 (s. 0.5H). 8.00 (s. 0.5H). 8.10 (d. 1 H). 7.80 (d, 2H). 7.70- 
Z51 (m. 2H). 7.12 (d,2H), 6.71 (d,2H). 3.70 (S.8H), 3.34-3.36 (m. 2H), 2.53 (m, 2H). 2.41-2.33 (m. 4H), 2.17 (s. 6H). 
1.92 (m,2H), 1.70 (m.2H) 

IR (KBr) cm.,: 2947. 1615. 1519. 1311, 1252, 846 



Elemental analysis: (C^H^C^NeO^ 


Calcd.: 
Found: 


C:63.56. 
C«3.10. 


H.-6.46. 
H:6.53. 


N:13.48 
N:13.15 
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Example 7 (Compound 1001) 

1H-2^4-(guanicTtnoacetylamino)phenyq 
dihydrochloride 

Reaction 1 

1 H-2^4-nHrophenyf)benzimida2ole-5^N^4^.N4)ls (2^!oroethyi)amino]phenyf]]<arboxyamide 

In 8 ml of OMF were suspended 0.26 g (0.96 mmd) of 1H~2K4HiitrophenyQbenzimRto^ acid and 

027 g (0.95 mmoQ of N,N4>ts(2-ch!oroethyO-1 ,4-pbenyienediamine hydrochloride, and the solution was then stirred 
under a nitrogen gas stream, while cooled on ice. Next 0.40 ml (2.87 mmofs, 3.0 eq.) of triethyiamine and 0.22 ml (1 .45 
mmote, 1J5 eq.) of DECP were added in this order, and the solution was stirred for 3 hours and then allowed to stand 
overnight as it was. After concentration under reduced pressure, the resulting residue was sludged with methanol to 
obtain 0.33 g (0.66 mmol, 69.7%) of the desired compound in the state of light brown crystals, 
mp: >250°C 

NMR (DMSOdg) 6: 10.11 (s, 0.5H), 10.05 (s, 0.5H). 8.46 (s. 4H), 8.42 (S. 0.5H). 8.17 (s, 0.5H). 7.95-7.84 (m, 
1.5H), 7.68 (d, 0.5H). 6.77 (d, 2H), 6.64 (d, 2H), 3.74 (s, 8H) 

1H-2^4-(guanidinoacetyl^ 
^hydrochloride 

0.12 ml of IN hydrochloric add was added to a solution conposed of a mixed solvent of OMF and methanol and 50 
mg (0.10 mmoQ of 1H-2^4-nitropheny0benzimidazde^^ 

Then the mixture was subjected to catalytic hydrogenation in the presence of 10% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next, the OMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled on ice, and 20 fit (0. 1 4 mmol, 1 .4 eq.) of triethyiamine. 46 mg (0.30 mmol. 3.0 eq.) of guanidineacetic 
acid hydrochloride and 62 mg (0.30 mmol, 3 0 eq.) of OCC were added in this order. Afterward, the temperature of the 
solution was returned to room temperature, and the solution was stirred for 2 hours and then allowed to stand overnight 
After the removal of a formed solid by filtration, the filtrate was then concentrated under reduced pressure The resulting 
residue was subjected to gel filtration (Sephadex LH-20. methanol), and 4N hydrochloric add and dioxane were added 
to the ehxted fraction. Next, the solution was concentrated and then sludged with methanol to obtain 1 0 mg (0.01 6 mmol, 
15.6%) of the desired compound in the state of white crystals, 
mp: 215-227°C (decomposed) 

NMR (OMSO<%) & 10.30 (s, 1H), 8.35 (d, 2H). 8.32 (s. 1H), 8.05 (d, 1H), 7.93 (d. 2H). 7.83 (d. 1H), 7.63 (d. 3H). 
7.50-7.20 (bs. 4H). 6.78 (d, 2H), 4.16 (d. 2H). 3.74 (s. 8H) 
JR (KBr) cm' 1 : 3332, 1652, 1602, 1516. 1328. 737 

Example 8 (Compound 1010) 

1H-2{4-(guantfMoacet^ 

Reaction 1 « 

ro^.N*is(24Tydrc»cyeth^ 

In 36 ml of 30% acetic acid was dissolved 5.0 g (36-2 mmote) of m-aminonitrobenzene. artd 22.9 ml of ethylene 
oxide was further added under Ice cooling, followed by stirring at room temperature overnight After extraction with ethyl 
acetate, die ethyl acetate layer was dried over sodium sulfate and concentrated. The resulting residue was sludged with 
ether to obtain 5.21 g (23.0 mmols, 63.6%) In the state of yellow crystals. 
mpr98.5-100«C 

NMR (DMSOde) 6: 7.51 (d. 1H). 7.51 (s. 1H). 7.32 (t 1H), 6.99 (d. 1H), 3.89 (t, 4H), 3.73 (bs. 2H), 3.65 (t 4H) 



Reaction 2 

3-IN.N*is(2^ordethyl)amino]nrtrobenzene 

5 In 25 m! of toluene was suspended 2.5 g (1 1.0 mmols) of 3-IN,N-bis(2-hydroxyethy1)amino]n}trc*enzene i and 10.2 
g (85.7 mmols, 7.8 eq.) of thionyf chloride was added under ice cooling. Next, the suspension was heated and stirred 
for 5 hours in an ofl bath at 70°C. After concentration under reduced pressure, the solution was extracted with ethyl 
acetate after addition of water. After drying over anhydrous sodium sulfate, the extracted layer was concentrated under 
reduced pressure, and the resulting residue was then sludged with ether to obtain 2.67 g (10.1 mmols. 92.2%) of the 

10 desired compound in the state of yellow crystals. 
mp:112-113°C 

NMR (CDCI3) 6: 7.61 (d f 1H), 7.50 (t, 1H). 7.39 (t, 1H), 6.98 (d. 1H), 3.83 (t 4H), 3.68 (t, 4H) 

Reaction 3 

15 

N.N-bis(2-chJoroethyi)-1.3*pheny1enecfiamine hydrochloride 

In 35 ml of concentrated hydrochloric acid was dissolved 2.0 g (7.6 mmols) of 3-{N,N-bis(2-chloroe- 
thyl)amino]nitrobenzene, and 6.9 g (30.6 mmols. 4.0 eq.) of stannic chloride (II) dihydrate was added, followed by stirring 
?o for 1 hour in an oil bath at 100°C. Next, the solution was allowed to stand until Hs temperature lowered to room tenper- 
ature, and then diluted with water. The solution was basified with concentrated ammonia water, extracted with ethyl 
acetate twice, dried over anhydrous sodium sulfate, and then concentrated under reduced pressure. Afterward, 4N 
hydrochloric add and dioxane were added to the resulting residue, and after concentration, the residue was crystallized 
from a small amount of methanol-ether to obtain 1.97 g (7.3 mmols, 96.1%) of the desired conpound in the state of 
J5 yellow crystals. 

mp: 195-201*0 

NMR (DMSOde) 5: 10.30-9.80 (bs. 3H). 7.27 (t. 1H). 6.76 (d, 1H). 6.73 (s. 1H). 6.63 (d. 1H), 3.74 (s, 8H) 
Reaction 4 

to 

1H-2-(4-nitropheny1)bena^ 

In 10 ml of DMF were dissolved 0.30 g (1 .06 mmols) of 1 H-2K4-nitrophenyl)b^ acid and 

0.29 g (1.08 mmols. 1.0 eq.) of N.N-bis(2-chIoroethyO-1.3-phenylenediamine hydrochloride, and the solution was then 

5 stirred under a nitrogen gas stream, while cooled on ice. Next, 0.44 ml (3.15 mmols. 3.0 eq.) of triethytamine and 0.24 
ml (158 mmols, 1.5 eq.) of DECP were added in this order, and the solution was stirred for 9 hours and then allowed 
to stand overnight as it was. After concentration under reduced pressure, the resulting residue was purified through 
silica gel column chromatography (chloroform/methanol = 2-4%) and then sludged with ethanol to obtain 0.23 g (0.46 
mmol. 43.5%) of the desired compound in the state of yellowish white crystals. 

0 irp:213-217°C 

NMR (DMSOde) 6: 10.20 (s. 0.5H). 10.1 1 (s, 0.5H), 8.47 (s. 4H). 8.43 (s. 1 H). 8.16 (s, 0.5H). 7.92 (d, 0.5H). 7.86 
(s. 0.5H), 7 71 (d. 0.5H). 7.31-7.15 (m. 3H). 6.51 (d. 1 H). 3.80-3.74 (m. 8H) 

s , 

1 H-2-{4-Cguank«noacety^^ 
dihydrochloride 

In DMF-methanol. 50 mg (0.10 mmol) of 1H-2-<4-nifrophenyl)benzi^^ 
> thyQamino]phenyf]carboxyamkJe was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled on ice, and 44 mg (0.29 mmol. 2.9 eq.) of guanidineacetic add hydrochloride and 59 mg (0.29 
mrm* 2.9 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room tem- 
perature, and the solution was stirred for 5 hours and then allowed to stand overnight After the removal of a formed 
• sofid by filtration, the filtrate was then concentrated under reduced pressure. Next, DMF was added to the residue, and 
the resulting crystals were removed by filtration. The concentrated residue of the ffltrate was subjected to gel filtration 
(Sephadex U+-20, methanol), and 4N hydrochloric acid and dioxane were added to the eluted fraction, followed by 
concentration. The concentrated material was crystallized from ether to obtain 31 mg (0.048 mmol. 48.0%) of the desired 
compound in the state of light yellowish white crystals. 
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mp:200-210°C 

NMR (DMSOde) 6: 10.27 (s. 1H), 9.41 (s. 1H). 8.33 (d. 2H). 8.30 (s. 1H) f 7.96 (d. 1H), 7.90 (d. 2H). 7.80 (d 1H) 
7.64 (t. 1H). 7.50-7.15 (m. 7H). 6.51 (d. 1H). 4.16 (d. 2H) f 3.76 (m, 8H) 
IR (KBr) cm' 1 : 3339. 1654, 1604. 1542 

Example 9 (Compound 2001) 

1H-2^guanfcfinoacetylai^ 
dihydfochloride 

Reaction 1 

1 H-2-(3- nitrophenyljben^^ 

In 12 irt of DMF were dissolved 0.30 g (1.06 mmote) of 1 H-2^3^Cf>heny0b^imidazole-5-cart)Oxylic acid and 
0.29 g (1-08 mmote, 1.0 eq.) of N.N*is(2<hloroe!M-1.4i)henylen^iafrtne hydrochloride, and the solution was then 
stirred under a nitrogen gas stream while cooled on ice. Next. 0.45 ml (3.23 mmote. 3.0 eq.) of triethylamine and 0.24 
ml (1.58 mmofs, 1.5 eq.) of DECP were added in this order, and the solution was stirred for 3 hours and then allowed 
to stand overnight as it was. After concentration under reduced pressure, methanol was added to the resulting residue, 
and the solution was then allowed to stand for 3 hours. Next, the resulting solid was collected by filtration to obtain 0.45 
g (0.90 mmol. 85.2%) of the desired compound in the state of ocherous powder. 

mp: A definite melting point was not present. > 

NMR (DMSO-de) 6: 10.06 (bs. 1H), 9.06 (s, 1H). 8.66 (d. 1H), 8.38 (d. 1H). 8.38 (s. 0.5H). 8.16 (s. 0.5H), 7.90 (t, 
1H). 7.93-7.70 (m. 2H), 7.63 (d, 2H). 6.77 (d, 2H). 3.74 (s. 8H) 

Reaction 2 

1H-2^Kgiiankfinoacetyta^ 
dihydrochJoride 

1n DMF-methanol. 0.15 g (0.30 mmol) of 1 H^-(3Hfrtropheny0b^ 
thyl)an^]phenylI]cafboxyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled on ice. and 0.14 g (0.91 mmote. 3.0 eq.) of guanidineacetic acid hydrochloride and 0.19 g (0.92 
mmol. 3.0 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room tem- 
perature, and the solution was stirred for 9 hours and then allowed to stand overnight After the removal of a formed 
solid by filtration, the filtrate was concentrated under reduced pressure. Next, the residue was subjected to gel filtration 
(Sephadex LH-20, methanol), and 4N hydrochloric acid and dioxane were added to the eluted fraction, followed by 
concentration. The concentrated solution was crystallized from methanol, thereby obtaining 0.13 g (0,20 mmol, 67.7%) 
of the desired compound in the state of light yellowish white crystals. 
mp:>250 o C 

NMR (DMSO-de) 6: 10.71 (s, 1H). 10.23 (s. 1H). 8.65 (s. 1H). 8.31 (s, 1H). 8.01 (d, 2H). 7.82-7.77 (m. 2H). 7.64 
(m. 4H). 7.60-7.20 (bs. 4H). 6.77 (d. 2H). 4.16 (d. 2H). 3.74 (s. 8H) 
IR (KBr) cm* 1 : 3310, 1652. 1517 



Elemental analysis: ((^H^OaNeCfe • 2HCI • H 2 0) 



Calcd.: 


C:49.25. 


H:4.90. 


N:17.02, 


021.54 


Found: 


C:49.30. 


H:4.70. 


N:16.91. 


Cl:21.61 



Example 10 (Compound 2004) 

lH-2-f>-(guaiiidirioace^^ 
boxyamide dihydrochloride 

Reaction 1 

1H-2-(3-n1tropheriyQbeiuirrid^^ 

fn 30 ml of DMF were dissolved 3.1 g (1 1 mmols) of 1H-2-(3^itropher»y0benzimidazole-5-caftx»(vnc acid and 3.1 
g(11 mmols. 1.0 eq.) of 3^ethyl^^N.N^is(2-chloroethyt)aminolaninne hydrochloride, and the solution was then stirred 
under a nitrogen gas stream while cooled on ice. Next, 2.5 ml (16 mmols. 1.5 eq.) of DECP and 4.6 ml (33 mmols. 3.0 
eq.) of triethytamine were added in this order, and the solution was stirred atO'C for 30 minutes and at room temperature 
for 3 hours and then allowed to stand overnight After the reaction solution was concentrated under reduced pressure. 
Hie resulting residue was dissolved in acetone. Next, silica gel was added thereto, and the solution was evaporated to 
dryness under reduced pressure and then purified through silica gel column chromatography (chloroform/methanol = 
a/2). After the solvents were distilled off under reduced pressure, the resulting residue was sludged with chloroform and 
a small amount of methanol. Next, the resulting powder was collected by filtration and then washed with methanol 
thereby obtair»tng:4.2 g (yield = 75%) of ocherous powder, 
mp: A definite melting point was not present 

NMR (DMSOds) 6: 10.22 (s. 0.5H). 10.16 (s. 0.5H). 9.06 (s. 1H). 8.66 (d. 1 H). 8.42-6.36 (m. 1 .5H). 8.17 (s. 0.5H) 
7.93-7.62 (m. 5H). 7.24 (d. 1 H). 3.57 (t 4H). 3.39 (t 4H). £31 (s. 3H) 1 4 

Reaction 2 

1H-2-p-(guanicfinoacetylami^ 
boxyamide dihydrochloride 

In a mixed solvent of 5 ml of DMF and 5 ml of methanol. 0.40 g (0.78 mmof) of 1 H-2-(3-nrtrophenyl)benzimidazole- 
S-(N-{3-methyM-(N.N-Dis(2-chlaoeth^ was subjected to catalytic hydrogenation using 

10% Pd/C as a catalyst to lead it to a corresponding amino compound. Next the DMF solution of this amino compound 
was stirred under a nitrogen gas stream while cooled on ice. and 281 mg (2.3 mmols. 3 eq.) of guanidineacetic acid 
hydrochloride and 483 mg (2.3 mmols. 3 eq.) of DCC were added in this order. After stirring at 0°C for 30 minutes, the 
solution was further stirred at room temperature fa 6 hours and then allowed to stand overnight Next, the resulting 
precipitate was removed by filtration and the solvents were distilled off from the resulting filtrate underreduced pressured. 
The resulting residue was purified through sitica get column chromatography (chloroform/methanol = 95/5). After the 
solvents were distilled off under reduced pressure, the resulting residue was dissolved in methanol, and ether was then 
added to the solution, so that precipitation occurred again, thereby obtaining 155 mg (yield = 34%) of white powder. 

NMR (DMSO-dg) 6: 10.83 (s. 1H). 10.44 (s. 1H). 8.68 (s. 1H). 8.37 (s. 1H). 8.09 (d. 2H). 7.89 (d. 1H). 7.82 (d. 
1H). 7.73-7.63 (m. 3H). 7.44 (bs. 4H). 7.25 (d. 1H). 4.19 (d. 2H). 3.57 (t 4H). 3.37 (t. 4H). 2.31 (s. H) 

IR (KBi) cm': 3348. 1665. 1504. 1308. 1263. 884 

Example 11 (Compound 2006) 

1H-2-f3-(guanidinoacetylanTino)phenyf]benzimidazote^^ phenyfflcar- 
boxyamide dihydrochloride 

Reaction 1 

1H-2-(3- rwfaorjr»enyODenzimidazd^N-{3-chl^ 

In 7 ml of DMF was dissolved 0.60 g (2.12 mmols) of 1H-2-(3-nitrophenyt)benzimida^ acid, and the 

solution was then stirred under a nitrogen gas stream while cooled on ice. Afterward. 2.45 mmols of 3-chloro-4-[N.N- 
bis(2<rfitoroethy0amino]anfline hydrochloride (which was synthesized from 0.73 g (2.45 mmols) of a corresponding nrtro 
compound by catalytic hydrogenation) and 0.89 ml (6.38 mmols. 3.0 eq.) of triethylamine were added in thfe order, and 
5 ml of DMF was further added. Next. 0.48 ml (3.16 mmols. t^eq.) of DECP was additionally added, the solution was 
stirred for 6 hours and then allowed to stand overnight as it was. After concentration under reduced pressure, the 
resulting residue was purified through silica gel column chromatography (chtoroforrn/methanol = 4%) and then crystal- 
Jaedfrom ethyl acetate. According to conftrmation by NMR. the introduction of triethylamine hydrochloride was observed. 
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and therefore, together with the resulting f atrate. the crystals were subjected to gel filtration (Sephadex LH-20. methanol). 
Next solidification was accomplished with ether, thereby obtaining 0.43 g (0.90 mmol, 42.0%) of the desired compound 
in the state of ocherous solid. 

rip: A definite melting point was not present. 

NMR (DMSOde) 6: 10.39 (S. 1H). 9.06 (s. 1H). 8.66 (d. 1H). 8.38 (d. 1H). 8.32 (s. 1H). 8.03 (d. 1H). 7.93-7.87 
(m. 2H). 7.76 (d. 1H) # 7.73 (dd. 1 H), 7.37 (d. 1H), 3.64-3.48 (m, 8H) 

Reaction 2 

1 H-2-p-(guankfuioacetylamirK))^ phenyt]]car- 
boxyamkJe dihydrochloride 

In DMF-methanol, 0.21 g (0.40 mmol) of 1H-2-(3-nitropheny0benzimidaz^ 
thyf)amino]phenyl]]cafboxyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next the DMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled on ice, and 0.18 g (1.17 mmols. 3.0 eq.) of guanidineacetic add hydrochloride and 0.24 g (1.16 
mmols, 3.0 eq.) of OCC were added in this order. Afterward, the temperature of the solution was returned to room 
temperature, and the solution was stirred for 2 hours and then allowed to stand overnight After the removal of a formed 
solid by filtration, the filtrate was concentrated under reduced pressure Next the residue was subjected to gel filtration 
(Sephadex LH-20. methanol), and 4N hydrochloric acid and dioxane were added to the etuted fraction, followed by 
concentration. The concentrated material was solidified with ether, thereby obtaining 0.15 g (0.22 mmol. 55.7%) of the 
desired compound in the state of light yellowish white power. * 
mp: A definite melting point was not present. 

NMR (DMSO-de) 6: 10.78 (s. 1H). 10.63 (s. 1H). 8.67 (s. 1H). 8.37 (s. 1H), 8.04 (m, 2H). 7.88-7.63 (m. 5H). 7.60- 
7.25 (bs. 4H). 7.37 (d. 1H). 4.18 (d, 2H). 3.62 (t 4H). 3.51 (t 4H) 
IR (KBr) cm -1 : 3313. 1673. 1498, 1385. 1307, 1252 



Elemental analysis: (C27H27d 3 N 8 02 • 2HCJ • SH2O) 


Calod.: 
Found: 


C:42.40. 
C:42.48. 


HS.14. 
H:4:73. 


N:14.65 
N:14.67 



Exathpi? 1? (Conpound 201 1) 

1H-2-p-fl4^guanidino)btf 
mide dihydrochloride 

• •* 

In DMF-methanol, 0.20 g (0.40 mmol) of 1H-2-(3-nitropheny0benzimfc^ 
thyOan^]phenyl]]carboxyamide was subjected to catalytic hydrogenation using 1 0% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next the DMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled on ice. and 0.22 g (1 .21 mmols, 3.0 eq.) of guanidinobutyric add hydrochloride and 0.25 g (1 .21 
mmols, 3.0 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room 
temperature, and the solution was stirred for 3 hours and then allowed to stand overnight After the removal of a formed 
solid by filtration, the filtrate was concentrated under reduced pressura Next the residue was purified through silica gel 
column chromatography (ethyl acetate/IPAtoater « 6/2/1) and then subjected to gel filtration (Sephadex LH-20, metha- 
nol), and 4N hydrochloric acid and dioxane were added to the eluted fraction, followed by concentration. The concentrated 
material was solidified with ether, tfiereby obtaining 0.10 g (0.15 mmol. 37.5%) of the desired compound in the state of 
yellow power (hygroscopic). 

mp: A definite melting point was not present 

NMR (OMSOdg) 6: 10.59 (s. 1H), 10.32 (s. 1H), 8.69 (s. 1H). 8.36 (s. 1H). 8.10 (d. 1H). 8.05 (d, 1H), 7.95 (t 1H). 
7.87 (d. 1H). 7.79 (d. 1H), 7.65 (m. 3H), 7.50-7.00 (bs. 4H). 6.77 (d. 2H), 3.74 (s. 8H). 3.18 (q. 2H). 1.85 (m. 2H) 
IR (KBr) cm' 1 : 3164, 1655. 1517, 1330. 1247. 1182 
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I 



Elemental analysis: (C^HtfCfeNaOa • 2HCI • 3.3*^0) 



Calcd.: 


C:47.85. 


H:5.62. 


N:15.39. 


0:19.48 


Found: 


C:47.95, 


H:5.49. 


N:15.10. 


Cl:19.35 



10 

Example 13 (Compound 2014) 

1 H-2-j3-tt4-(guanidino)buty^^ 
is nylDcaiboxyamidedihydrochloride ' 

In a mixed solvent of 5 ml of DMF and S ml of methanol, 0.40 g (0.78 mmol) of 1 H-2-{3-nilrophenyl)ben2imidazo(e- 
5-rN^™ethyl-41N.N45is(2<hlcxcK2thy^^ was subjected to catalytic hydrogenation using 

10% Pd/C (wet)Sis a catalyst to lead ft to a corresponding amino compound. Next, the DMF solution of this amino j 

» compound was stirred under a nitrogen gas stream while cooled on ice. and 426 mg (2.4 mmols. 3 eq.) of 4-guanidi- j 
iwbutyric acid hydrochloride and 450 mg (2.4 mmols, 3 eq.) of EDCI were added in this order. Afterward, the solution j 
was stirred at 0°G for 30 minutes and further at room temperature for 3 hours, and then allowed to stand overnight The i 
solvents were distilled under reduced pressure, and the resulting residue was then purified through silica gel column j 
chromatography (ethyl acetate/ IPMvater = 5/2/1). After the solvents were distilled off under reduced pressure, the I 

* resulting residue was dissolved in methanol and then farther subjeded to gel filtration colur^ 

dexLH-20. methanol). After the solvents were distilled off under reduced pressure, the resulting residue was then sludged 
with acefone-IFA. thereby obtaining 1 13 mg (yield 2i%) of the desired compound in the state of fight yellow power 

NMR(OMSO-d6)6: 10.S8(s. 1H). 10.44(s, 1H).8.69(s. 1H).8.36(s. 1H). 8.11-7.61 (m. 7H). 7.25 (bs. 4H). 7.25 
(d. 1 H). 4.03 (q. 1 H), 3.57 (t. 4H). 3.37 ft 4H). 3.26 (q. 2H). 2.50 ft 2H). 2.31 (s. 3H). 1 .84 (m. 2H) 

0 IR(KBr)cm- 1 :3357. 1664. 1504.1308. 1180.886 

Example 14 (Compound 201 6) 

1H-2-[3-fl4-(guantiino)butyr>1]amino]pher^ 
s boxyam'dedihydrochtoride 

In DMF-methanol. 0.31 g (0.58 mmol) of 1H-2-(3-nrfrophenyQbenzim^^ 
thyQamino]phenylI]carboxyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead ft to a 
corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a nitrogen gas 

1 stream while cooled on ice. and 0.32 g (1 .76 mmols. 3.0 eq.) of guahidinctxityric acid hydrochloride and 0.36 g (1 .74 
mmols. 3.0 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room 
temperature, and the solution was stirred for 3 hours and then allowed to stand overnight Since the material did not 
disappear the next day. 0.1 1 g 4-guanidinobutyric add and 0.12 g of DCC were added, followed by stirring; for further 2 
hours. After the removal of a formed solid by filtration, the filtrate was concentrated under reduced pressure, and the 

•> resulting residue was then purified through silica gel column chromatography (ethyl acetate/IPA/water = 6/2/1) and then 
further subjected to gel filtration (Sephadex LH-20. methanol)- Next, 4N hydrochloric acid and dioxane were added to 
the eluted fraction, followed by concentration. The residue was collected by scraping, thereby obtaining 73 mg (0.10 
mmol. 17.9%) of the desired compound in the state of a wfvtesofid. 
mp: A definite melting point was not present 

NMR (DMSCky 6: 10.37 (s. 1H). 1059 (s. 1H). 8.59 (s. 1H). 8.29 (bs. 1H). 8.03 (s. 1H). 7.88-7.72 (m. 6H). 7.51 
ft 1H). 7.36 (d. 1 H) 7.40-6.80 (bs. 4H). 3.62 (m, 4H). 3.50 (m, 4H). 3.19 (m. 2H). 2.46 (m. 2H). 1.84<m. 2H) 
IR (KBr) cm" 1 : 3178, 1662. 1498, i393. 1304 
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Elemental analysis: (C29H3 ,013^02 • 2HCI • 0.5H 2 O) 


Calcd.: 
Found: 


C:48.93. 
C:48.6S. 


H:4.81. 
H5.16. 


N:15.74 
N:1S.65 



10 

Example 15 (Compound 2031) 

1 H-2H3-Q4Kdimethy^ 
ts boxyamtde dihydrochloride 

In DMF-methanol. 0-20 g (0.40 mmof) of 1H-2-(3^itrophenyQber^^ 
thyfjaminojphenyi]]^^ was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a 

corresponding amino compound. Next the DMF solution of this amino compound was stirred under a nitrogen gas 

so stream while cooled on ice. and 0.20 g (1.19 mmols, 3.0 eq.) of 4<fimethyiaminobutyric add hydrochloride and 0.25 g 
(1 2A mmols. 3.0 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room 
temperature, and the solution was stirred for 4.5 hours and then allowed to stand overnight After the removal of a formed 
solid by filtration, the filtrate was concentrated under reduced pressure, and the resulting residue was then purified 
through silica gel column chromatography (ethyl acetate/IPAAwater = 5/2/1 ) and then further subjected to gel filtration 

25 (Sephadex LH-20, methanol). Since the presence of impurities was observed, the solution was subjected to silica gel 
column chromatography (ethyl acetate/methanol = 1/1) again and then further subjected to gel filtration (Sephadex tH- 
20. methanol). Next solidification was carried put with ether to obtain 89 mg (0. 1 4 mmot. 34.0%) of the desired corrpound 
in the state of a light yellowish white solid. 

iip: A definite melting point was not present. 

30 NMR (DMSO-de) 6: 10.25 (s. 1H). 10.07 (s. 0.5H). 10.01 (s. 0.5H). 8.59 (s. 0.5H). 8.57 (s, 0.5H). 8.33 (s. 0.5H). 

8.12 (s. 0.5H). 7.88-7.48 (m. 7H) t 6.77 (d. 2H). 3.74 (s. 8H). 2.75 (m. 2H). 2.54 (s, 6H). 2.45 (s. 6H). 1.90 (m. 2H) 
IR (KBr) cm' 1 : 3214. 1614, 1518. 1328, 1244. 1182 



55 



Elemental analysis: (C3oH34CJ 2 N60 2 • HCI • HjO) 


Cafcd.: 
Found: 


C:56.65. 
CS6.60. 


H:5.86. 
H:5.78. 


N:13.21 ; 
N:13.00 



Example 16 (Compound 2091) 

45 . 

1H-2^^methyftrao)prop^ 
mide 

In a mixed solvent of 5ml of DMF and 3ml of methanol. 0.27 g (0.54 mmoQ of 1 H-2^3-nitrophenyl)benzimidazole- 
so S^4^N^(2<hloroethyl)aro^ subjected to catalytic hydrogenation using 10% Pd/C 

as a catalyst to lead it to a corresponding amino compound. Next the DMF solution of this amino compound was stirred 
under a nitrogen gas stream while cooled on ice. and 70 ul (0.68 mmoi, 1 25 eq.) of 3-(methyttWo)propionic acid and 
0.13 g (0.63 mmot. 1.2 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned 
to room temperature, and the solution was stirred for 2.5 hours and then allowed to stand overnight Since the progress 
ss of the reaction stopped the next day. 70 |U (0.68 rnmof) of 3^methylthio)propionic add and 0.13 g (0.63 mmct) of DCC 
were added, and the solution was stirred for 1 0 hours and then allowed to stand overnight After the removal of a formed 
soBd by filtration, the filtrate was concentrated under reduced pressure, and the resulting residue was then purified 
through silica gei column chromatography (chloroforrn/methanot = 4%) and then crystallized from ether, thereby obtaining 
0.17 g (0.30 mmol. 555%) of the desired compound in the state of light yellowish white crystals. 



Br « / 13 /OO M£ 



mp: 142-1 46°C 

NMR (DMSO-de) 6: 10.21 (s. 1H). 10.07 (s. 0.4H). 10.01 (s. 0.6H). 8.55 (m. 1H). 8.33 (s. 0.6H). 8.1 1 (s 0 4H) 
7.87-7.59 (m. 6H). 7.51 ft 1 H). 6.77 (d. 2H). 3.74 (s. 8H). 2.82-2.65 (m. 4H). 2.12 (s. 2H) 
IR (KBr) cm 1 : 3259. 1644. 1518. 1327. 1248. 1 181. 814 



Elemental analysis: (CzeH^CIaNeC^S • Hj>0) 



Calcd.: 


C57.14. 


H:5 : 31. 


N:11.90 


Found: 


C57.09. 


H:5.40. 


N:11.67 



15 



Example 17 (Compound 2041) 



2-lN-pl5^4-[N.N*fe(2^^ H4>enzimida2ole-2-yllphenyfIl(^amoyleth yl- 

dimethylsulfonium iodide 



0,10 g (0.18 mmoQ of 1H-2^-I[3Kmethyfthio)propiony0amino^ 
lhyOafrfno]phenyQJcart)oxy^ was dissolved In a mixture of 0,5 ml of 80% formic acid. 0125 ml of acetic acid and 02. 
ml of methyl iodide, and the solution was then stinred at room temperature for 9 hours under shading and then allowed 
to stand overnight After concentration under reduced pressure, the resulting residue was subjected to gel filtration 
(Sephadex LH-20. methanol, carried out twice) and then solidified with ether to obtain 47 mg (0.07 mmd. 36.6%) of the 
desired compound in the state of light yellowish white powder, 
mp: A definite melting point was not present. 

NMR (DMSO-dg) 6: 10.49 (s. 1H). 10.05 (s. 1H). 8.58 (s. 1H). 8.24 (s. 1H). 7.87 (m. 2H). 7.70-7.47 (m. 5H). 6.77 
(d. 2H). 3.74 (s. 8H). 3.57 (t 2H). 3.04 (t 2H), 2.97 (s. 6H) 

IR (KBr) cm 1 : 3407. 1645. 1614. 1517. 1328, 1249. 1181 



5 


Elemental analysis: (CggH^CIalNsOaS • HCQ 




Calcd.: 


C:46.S1, 


H.4.44, 


N3.35 




Found: 


C:46.20. 


H:4.24. 


N.-9.08 



Example 18 (Compound 2092) 

1H-2-p-n3-(meth^thto)propfony^ chloroethyflaminolphe- 
nynjcarboxyamjde 

In a mixed solvent of 5 ml of OMF and 5 ml of methanol. 0.40 g (0.78 mmd) of 1 H-2^3-i«rophenyl)benzimldazole- 
5^43^ethyM4N,N^fe(2Kiilcxoethyt)^^ was subjected to catalytic hydrogenatfon using 

1 0% Pd/C as a catalyst to lead it to a corresponding amino compound. Next, the DMF solution of this amino compound 
was stirred under a nitrogen gas stream while cooled on tee. and 281 mg (2.3 mmote. 3 eq.) of 3-(methy»thio)propionic 
acid and 483 mg (2.3 mmols. 3 eq.) of DCC were added In this order. Afterwaid. the solution was stirred at 0°C for 30 
minutes and further at room temperature fa 6 hours and then allowed to stand overnight After the resulting precipitate 
wasremoved by filtration, the solvents were distilled off under reduced pressure, and the resulting residue was then 
purified through silica gel column chromatography (chloroform/methanol = 95/5). After the solvents were distilled off 
under reduced pressure, the resulting residue was dissolved in methanol, and ether was then added, so that precipitation 
occurred again, thereby obtaining 155 mg (yield = 34%) of the desired compound in the state of white powder. 

NMR (DMSOcy & 10.21 (s. 1H). 10.16 (s. 1H). 8.57 (s. 1H). 8.24 (bs. 1H). 7.86 (d, 2H). 7.72-7.49 (m. 5H). 7.24 
(d. 1H). 3.57 (t 4H). 3.36 (t, 4H). 2.80 (t, 2H). 2.68 (t. 2H). 2.37 (s. 3H). £12 (s. 3H) 
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Exgmplq 19 (Compound 2044) 

thyl<fimethyteulfonium iodide 

0.10 g (0.17 mmol) of 1H-2l3-H3Kmethyfthto)pr<pic^ 
chloroethyOaminolphenyl]]cartx)xyamide was dissolved in a mixture of 0.6 ml of 80% formic acid. 0.3 ml of acetic acid 
and 0.5 ml of methyl iodide, and the solution was then stirred at room temperature for 3 hours under shading and then 
allowed to stand overnight After concentration under reduced pressure, the resulting residue was purified through gel 
filtration column chromatography (Sephadex LH-20. methanol, carried out twice), the solvents were distilled off under 
reduced pressure, and the resulting residue was dissolved in methanol. Afterward, IPA was added to foe solution, so 
that precipitation occurred again, thereby obtaining 58 mg (yield * 47%) of the desired compound in the state of light 
yellow powder. 

NMR(DMSO^)6:10.56(s, 1H), 10.20 (s, 1H).8.59(s, 1H),8.27(s. 1H),7.91 (d. 2H), 7.78-7.55 (m. 5H). 7.24 (d. 1H), 
3.57 (t 4H). 3.37 (1 4H). 3.21 (t 2H). 3.05 (t, 2H). 2.97 (s. 6H). 2.31 (s. 3H) 
IR (KBr) cm-1:3422, 1654. 1502, 1313. 1118. 885 

Example 20 (Compound 2093) 

1H-2-(3-p-(methytthfo)^^ 
nyfflcarboxyamide 

* • 

In DMF-methanol, 0.21 g (0.40 mmoQ of 1H-2-(3^itrophenyQbenzimic^ 
tf^antinolphenyQ]caiboxyam^ was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next the DMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled on ice. and 0.12 mi (1.16 mmols. 2.9 eq.) of 3-methyfthiopropiodc add and 0.24 g (1.16 mmols. 
2.9 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room tenperature, 
and the solution was stirred for 2 hours and then allowed to stand overnight. After the removal of a formed solid by 
filtration, the filtrate was concentrated under reduced pressure, and the resulting residue was subjected to silica gel 
column chromatography (chloroform/ methanol a 4%) and then solidif ied with ether, thereby obtaining 0. 1 8 g (0.30 mmol. 
75.3%) of the desired compound in the state of light yellowish white powder, 
np: A definite melting point was not present 

NMR (DMSOde) 6: 10.36<6, 1H). 10.23 (s. 1H). 8.58 (s. 1H). 8.25 (s, 1H). 8.02 (d, 1H). 7.85 (d. 2H). 7.75-7.69 
(m. 2H), 7.52 (t 1H). 7.37 (d. 1H), 3.62 (t 4H), 3.50 (t 4H). 2.80 (t. 2H). 2.68 (t 2H) 

Example 21 (Compound 2046) 

24^^5W3<Noro^K^ 
thyijdimethyisuffonium iodide 

0.10 g (0.1 7 mmol) of 1 H-2^-(3-methyftWopropfon^ 
roethyl)amino]phety was dissolved in a mixture of 0.5 ml of 85% formic acid and 0.25 ml of acetic acid, 

and 0.2 ml of methyl iodide was then added, followed by stirring at room temperature for 3 days under shading. After 
concentration under reduced pressure, the resulting residue was subjected to gel filtration (Sephadex LH-20, methanol), 
and then solidified with ether, thereby obtaining 0.10 g (0.13 mmol. 81 .2%) of the desired compound in the state of light 
yellowish white powder. 

mp: A definite melting point was not present 

NMR (DMSO-de) & 10.48 (s. 1H), 10.35 (s. 1H). a58 (s, 1H). 8.25 (s. 1H). 8.02 (s. 1H). 7.86 (m. 2H). 7.71 (m. 
3H). 7.55 (t 1H), 7.36 (d,1H). 3.64-3.48 (m, 8H), 3.03 (t 2H). 2.97 (s, 6H) 
IR (KBr) cm 1 : 3248, 1655. 1577. 1497, 1389, 1307 



Elemental analysis: (CagH^CyNsQaS • 2.5H2O) 


Calcd.: 
Found: 


C:43.98. 
C:44.00. 


H:4.S8. 
H:4.26. 


N:8.84 
N:8.62 



Example 22 (Compound 2051) 

1H-2-pi(3-morpbolinopro^^ 
mide hydrochloride 

In DMFmethanol. 0.51 g (1,02 mmols) of 1H-2-(3^itrophenyQbenri^ 
thy!)aminofchenyfUcaftx)xyamkje was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled onice.arjd0.21 ml (1 .51 mmols. 1.5 eq.) of triethylamine and a chloroform solution containing 1 .53 
mmols of 3^norjAofinopropioifvl chloride {which was prepared from 0.30 g (1 .53 mmols) of 3-morphonnoprxjpionic acid 
and 1 ml of thior^l chloride in chloroform} were added in this order. Afterward, the temperature of the solution was 
returned to room temperature, and the solution was stirred for 3 hours and then allowed to stand overnight Since the 
material did not disappear the next day. the chloroform solution containing 1 .53 mmols of 3-morpholinopropionyl chloride 
was further added. After stirring for 9 hours, the solution was concentrated under reduced pressure, and the resulting 
residue was subjected to silica gel column chromatography (chloroform/methanol « 8-12%). Next the eluted fraction 
was concentrated, and methanol was then added. Afterward, the resulting solid was collected by filtration to obtain 0.18 
g (0,28 mmol. 27.3%) of the desired compound in the state of light yellowish white powder. Furthermore, the filtrate was 
subjected to gel filtration (Sephadex LH-20. methanol) and then sofoiified with ether, thereby obtaining 0.11 g (0.17 
mmol. 16.7%) of the desired compound in the state of white powder (total yield ■ 44,0%). 
mp: A definite melting point was not present 

NMR (DMSO-dg) 6: 10:30 (s. 1H). 10.08 (s. 0.4H). 10.01 (s. 0.6H). 8.57 (s. 0.4H). 8.54 (s. 0.6H). 8.33 (s. 0.6H). 
8.12 (s, 0.4H), 7.88,7.47 (m. 7H). 6.77 (d. 2H). 3.74 (s. 8H). 3.60 (m, 4H). 2:67 (m, 2H), 2.55-2.44 (m. 6H) 
IR(KBr)cm 1 :3120. 1622, 1591. 1519. 1341, 1183. 1115 



Elemental analysis: (C^H^CIgNeQ, • Ha • 41^0) 


Calcd.: 
Found: 


C:51.85. 
C:51.81. 


H:6.04. 
H:6.22. 


N:11.70 
N:12.12 



Example 23 (Compound 2053) 

1r+2-p-[(3-morpr»linoprop^ 
nyQcaiboxyamide hydrochloride 

In a mixed solvent of 10 mi of OMF and 10 ml of methanol was dissolved 0.50 g (1.00 mmol) of 1H-2-(3-nitrophe- 
nyQbenzimia^ole-5-{N-{4-^,N^^ and catalytic hydrogenation 

was then carried out under a nitrogen atmosphere in the presence of 1 0% Pd/C as a catalyst to lead the above-mentioned 
compound to a corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a 
nitrogen gas stream while cooled on ice. and 0.59 ml (3.0 mmols) of morphonnoethylcarboxyfic acid hydrochloride and 
0.62 g (3.00 mmols) of OCC were added in this order. Afterward, the temperature of the solution was returned to room 
temperature, and the solution was then allowed to stand overnight. After the reaction, the reaction solution was concern 
trated under reduced pressure, and the resulting brown syrup-lite residue was purified through silica gel column chro- 
matography (ditorcjtorm/methanol - 20/1 -1 0/1 ). Next, the resulting fluorescent fraction was taken out. concentrated, and 
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then sludged with ether/chloroform to obtain 0.25 g (0.38 mmol. 38.0%) of the desired compound in the state of white 
powder. 

irp: A definite melting point was not present. 

NMR (DMSO-de) 5: 10.25 (s. 1H), 10.18 (s. 0.5H). 10.13 (s. 0.5H). 8.55 (d. 1Hj. 3.34 (s. 0.5H), 8. 12 (s 0 5H) 
7.88-7.48 (m, 7H). 7.24 (d. 1H). 3.61^3.50 (m. 8H). 3.64 (t. 4H). 2.67 (t 2H), 2.54 (t 2H). 2.43 (bs, 4H). 2.31 (s, 3H) 
IR (KBr) cm* 1 : 3258, 2963, 1648, 1502, 1446. 1314, 1115 

Example 24 (Compound 2054) 

1H-2^(3-nxxpholinopropiony^ 
boxyamide hydrochloride 

In DMF-methanol, 0.30 g (0.56 mmol) of 1H-2<3-nitropheny0beruim^ 
thyOanwo]phenyOJcafboxyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next, the OMF solution of this amino compound was stirred under a nitrogen gas 
stream while pooled on ice. and 0.16 ml (1.15 mmols, 2.0 eq.) of triethylamine and a chloroform solution containing 1.13 
mmob of 3~morphoGnopropionyl chloride (which was prepared from 0.22 g (1 .13 mmols) of 3-morphofinopropionic acid 
and 1 mi of thionyl chloride in chloroform} were added in this order Afterward, the tenperature of the solution was 
returned to room temperature, fonowed by stimng. Aft 

solution containing 1.13 mmols of 3-mofpholinopropionyt chloride were further added, and the solution was then allowed 
to stand overnight After concentration under reduced pressure, the resulting residue was subjected to silica gel column 
chromatography (chtoroformAnethanol « 12%). The eluted fraction was further subjected to gel filtration (Sephadex LH- 
20. methanol), and 4N hydrochloric acid and dioxane were added, followed by concentration. Next solidification was 
accomplished with a small amount of ethanolether, thereby obtaining 0.13 g (0.18 mmol. 32.4%) of the desired compound 
in the state of fight yellowish white amorphous powder, 
np: A definite melting point was not presort 

NMR (DMSO^de) 6: 10.80 (s. 1H). 10.61 (s. 1H). 8.62 (s, 1H). a37 (s. 1H), 8.04 (m. 3H). 7.87-7.73 (m, 3H). 7.64 
(t 1H), 7.37 (d. 1 H). 3.87-3.79 (m. 4H), 3.62 (t 4H). 3.51 (t. 4H), 3.44 (m. 4H), 3.06 (m. 4H) 

IR (KBr) cm' 1 : 3214. 1671. 1576. 1497, 1394. 1307. 1128. 1087 1 



Elemental analysis: (C^^a^U^ • HO 'ftSH^) 


Cakxt: 
Found: 


0:46.69. 
0:46.53. 


H:5.94. 
H.5.95. 


N:10.54 
N:10.4S 



Example 25 (Compound 2061) 

1H-2^H3l^k^cetylamiro)phen 

In OMF-methanol. 0.40 g (0.80 mmoQ of 1H-2^-ritrophenyQbenz^ 
%0an^lphenyfJJcart)O8^mide was subjected to catalytic hydrogenafion using 10% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next, tfie DMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled on ice. and 021 g (1.21 mmols. 1.5 eq.) of 3-pyridylacetic acid hydrochloride and 0,23 g (120 
mmols. 1.5 eq) of EDCI were added in this order. Afterward, the temperature of the solution was returned to room 
tenperature, followed by stirring for 2JS hours. After concentration under reduced pressure, the resulting residue was 
stAJected to silica get column chromatography (chloroform/knethand « 8%). and then solidified with ether. Since some 
impurities were contained in the powder, a separating operation was carried out by the use of chloroform and dilute 
ammonia water to precipitate insolubies. Next the insoluWes were collected by filtration to obtain 49 mg (0.083 mmol. 
1 0.4%) of the desired compound in the state of tight brown solid Furthermore, the resulting chloroform layer was con- 
centrated, and then solidified with ether, thereby obtaining 65 mg (0.10 mmol. 1 2.5%) of the desired hydrochloride in 
the state of fight brown powder. 

mp; A definite melting point was not present 

Ree form: NMR (DMSOdfe) 6: 10.47 (s. 1H). 10.00 (s. 0.5H). 8.57 (s, 1H). 8.55 (d. 1H). 8.48 (d. 1H). 8.32 (s. 
0.5H). 8.10 (s. 0.5H). 7.87*7.49 (m. 8H). 7.38 (t 1H). 6.77 (d. 2H). 3.77 (s. 2H). 3.73 (s. 8H) 



fcHU flU Aft AZ 



Hydrochloride: NMR (DMSO-de) 6: 10:52 (s. 1H). 10.03 (s. 1H). 8.62 (s, 1H), 8.54 (m. 2H). 8.22 (s. 1H), 7.91- 
7.84 (m. 3H). 7.72-7.62 (m. 4H). 7.55-7.45 (m. 2H), 6.77 (d. 2H). 3.81 (s. 2H). 3.73 (s. 8H) 
IR (KBr) cm" 1 : 3070. 1617. 1518. 1328. 1184. 1141 
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Elemental analysis (free form): (QnHjeCfeNeOj '2.51^0) 


Calcd.: 
Found: 


C:58.86. 
C 58.86. 


H:5.26. 
H5.44. 


N:13.29 
N:13.28 



s Example 26 (Compound 2063) 

1H-2 : p^3-pyridylacetytamino)phenyl^ 
made 

0 In 10 ml of a mixed solvent of DMFrmethand « 1 :1 . 0.40 g (0.80 mmo!) of t H-2-(3-nitrcr^enyt)berami^ 

I3^ethyl^^N,N4>s(2^oroethyr1)amino]phen was subjected to catalytic hydrogenation using 10% 

Pd/C as a catalyst to lead it to a corresponding amino compound. Next, the DMF solution df this amino compound was 
stirred under a nitrogen gas stream while cooled on ice, and 0.4 g (2.3 mmols, 3 eq.) of 3-pyridylacetic acid hydrochloride 
and 0.45 g (2.4 mmols, 3 eq) of EDCI were added in this order, followed by stirring for 30 minutes as it was. After stirred 

5 at room temperature for further 3 hours, the solution was allowed to stand overnight After the solvents were distilled off 
under reduced pressure, the resulting residue was purified through silica gel column chromatography (chloroform/meth- 
anol = 95/5). The solvents were distilled off, and the residue was then dissolved in methanol. Next isopropyt ether was 
added, so that precipitation occurred again, to obtain 153 mg (yield « 33%) of white powder. 

NMR (DMSO-de) 6: 10.48 (s. 1H), 10.18 (bs, 0.5H). 10.13 (bs, 0.5H). 8.61-7.36 (m, 13H). >.23 (d. 1H). 3.77 (s, 

o 2H), 3.59 (V4H). 3.36 (t4H). 2.31 (S.3H) 

IR (KBr) cm" 1 : 3348, 1665, 1504. 1308. 1263, 884 

Exarpple 27 (Compound 2064) . 

s 1H-2-p^i>yridylacetylamino^ 
irride 

In DMF-methanol. 0.40 g (0.75 mmol) of 1H-2-(3^itropheny0benzimid^ 
tfryl)amino]phenyQ]cartK)xyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a 

> corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a nitrogen gas 
stream whOe cooled on ice. and 021 g (1 .21 mmols. 1 .6 eq.) of 3-pyridyiacetic acid and 0.22 g (1 .1 5 mmols, 1 .5 eq) of 
EDCI were added in this order. Afterward, the temperature of the solution was returned to room temperature, followed 
by stirring for 3.5 hours. After concentration under reduced pressure, the resulting residue was subjected to a separating 
Operation by the use of chloroform and water to precipitate gel-like insolubles. Next the resulting aqueous layer was 

> adjusted to a pH of about 1 1 with an aqueous sodium hydroxide solution and then extracted with chloroform twice. The 
obtained chloroform layers were joined to each other, dried over anhydrous socfium sulfate, and then concentrated under 
reduced pressure. Afterward, the residue was solidified with ether, thereby obtaining 96 mg (0. 1 5 mmol. 20.6%) of 'the 
desired hydrochloride in the state of light brown powder. 

mp; A definite melting point was not present ^ 
* NMR (DMSO-de) 6: 10.47 (s, 1H) f 10.37 (s, 0.4H). 10.31 (s. 0.6H), 8.57 (s. 1H), 8.48 (d, 1 H), 8.34 (s. 0.6H), 8.1 1 

(S, 0.4H), 8.02 (s. 1H), 7.87-7.61 (m. 7H). 752 (t 1H). 7.40-7.35 (m, 2H). 3.77 (s. 2H). 3.61 (t 4H), 3.50 (t 4H) 
IR (KBr) cm 1 : 3191. 1631, 1582. 1498. 1390, 1309 
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Example 28 (Compound 2073) 

iH-2H3K4^idytacetytaro 
mide 

\ In 1 0 ml of a mixed solvent of OMF:methanol = 1:1. 0.40 g (0.80 mmol) of 1 H-2-(3-nitrophenyl)benzimidazo^^ 
P^ethyM^N.N^is(2^oroethyO^ was subjected to catalytic hydrogenation using 10% 

Pd/C as a catalyst to lead it to a corresponding amino compound. Next the DMF solution of this amino compound was 
stirred under a nitrogen gas stream while cooled on ice. and 0,4 g (2.3 mmols, 3 eq.) of 4-pyridylacetic acid hydrochloride 
and 0.45 g (2.4 mmols. 3 eq) of EOCI were added in this order, followed by stirring for 30 minutes as it was. After stirred 
at room temperature for additional 6 hours, the solution was allowed to stand overnight After the solvents were distilled 
off under reduced pressure, the resulting residue was purified through silica gel column chromatography (chloro- 
form/methand = 6/1). The solvents were distilled off. and the residue was further purified through silica gel column 
chromatography (chloroform/methanol = 8/1). The solvents were distilled off. and the residue was then dissolved in 
methanol Next isopropyl ether was added, so that precipitation occurred again, to obtain 50 mg (yield = 11%) of light 
yellow powder. 

NMR (DMSOdg) 6: 10.51 (s, 1H). 10.18 (bs. 0.5H). 10.13 (bs. 0.5H). 8.61 (s. 1H). 8.55 (d. 2H). 8.33 (s. 0.5H). 
8.11 (s. 0.5H). 7.89-7.49 (m, 7H). 7.39 (d. 2H). 7.23 (d. 1H). 3.77 (s. 2H). 3.57 (t 4H). 3.36 (t 4H). 2.31 (s. 3H) 
IR (KBr) cm* 1 : 3422. 1647. 1508, 1318. 1239. 829 

Formulation Example 1 



Compound No. 2053 as an active ingredient 


30 g 


Lactose 


68 g 


Crystalline cellulose 


20 g 


Magnesium stearate 


2g 



The components described above are mixed in the above composition and the resulting mixture was formulated 
jnto core tablets by a tableting machine. Each of the core tablets weighed 120 mg containing 30 mg of Compound No. 
2053 and had a diameter of 7 mm. 

Talc was then sprinkled on each core tablet and the surface having talc was then coated with varnish to form an 
undercoat Additional varnish coating was repeated so as to obtain tablets suitable for the internal uses. Color coating 
was further conducted. After drying, the tablets having the color coats were waxed and polished into tablets of uniform 
gloss. 

f=prnnitetiQn Example 2 

As an active ingredient 1 g of Compound No. 2053 was weighed and dissolved in 1.000 ml of sterilized propylene 
glycol The resting solution was poured and enclosed in ampoules so as to obtain injections in ampoules, each of which 
contained 5 ml of the solution. 

Tret Example t . 

Investigation was made on the linkage of each compound to DNA. The test was carried out by comparing a Tm 
value in the case that the compound was added to the DNAsdution with a Tm value in the case that no compound was 
added thereto. 

That is to say. poly d(A-7)-d(A-T) was used as the DNA. This DNA was dissolved in a buffer solution and the com- 
pound was further added thereto, and the Tm value was then measured. On the other hand, the Tm of the DNA alone 
was measured, and a difference (ATm) was then calculated. For the measurement a LW200 model spectrophotometer 
made by Hitachi, Ltd. was used, and for the control of temperature. SPR-10 model made by Hitachi. Ltd. was used. 

The ATm of Compound 2001 was obtained, and it was 14°C. 
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Test Example 2 

The anticancer activity of each compound will be described Table 2 shows the anti-tumor activity of the typical 
compounds. This test was earned out by measuring an in vitro inhfoitory activity on tumor cell growth. That is to say, the 
s B16 melanoma cells of a mouse were planted on a culture plate having 96 cells, and a compound was then added after 
one day and the cells were cultured at 37°C for 3 days in 5% C0 2 . Next, a compound concentration (IC50) necessary 
to accomplish a 50% growth inhfoitory effect was determined in accordance with a procedure described in Cancer. Res., 
Vol. 48. p. 589-601 (1988). The unit of the drug concentration was ng/rnl. The result of distamycin is also simultaneously 
shown as a comparative example. 

to 

TaWe2 



rs • 



0 



Anti-tumor activity 


Compound No. 


ICsoOtg/ml) 


2 


0.58 


29 


3.05 


47 


0.38 


1001 


0.36 


1010 


3.19 


2001 


0.82 


2004 


0.53 


2006 


0.65 


2011 


0.97 


2014 


1.18 


2016 


2.08 


2031 


1.56 


2041 


0.37 


2044 


0.72 


2046 


0.39 


2051 


0.49 


2053 


0.33 


2054 


0.41 


2063 


3.48 


2073 


1.19 


Distamycin 


36 



TestExamotea 

A cell floating solution having 1x10 7 mouse colon cancer cells of Colon 26 per ml of HBSS (Hanks' Balanced Salt 
Solution) was prepared. Next 0.1 ml of this cell floating solution was implanted in the side abdomen hypodermis of a 
female CDF1 mouse (0 day). On the day after the tumor implantation (1 st day), the weight of the mouse was measured, 
and a solution of a compound (a 5% glucose solution containing 5% Tween 80) was administered into the tail vein of 
the mouse. On the 15th day. the tumor was extracted, and its weight was then measured. 

An average tumor weight ratio of each experimental sample was calculated as a T/C value on the assunption that 
the average tumor weight ratio of a control to which any compund was not administered was 100%. 
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Table 3 shows the results of the test. The T/C values correspond to compound numbers, respectively, and each 
value in the parentheses represents the concentration of the drug at the time when its T/C value was obtained. 



Table 3 



Compound No. 


T/C(%) 


Dose (mg/kg) 


2001 


13 


30 


2006 


21. 


10 


Adriamycin 


29 


20 



is Claims 

1. A compound represented by the following formula (1) or its pharmacologically acceptable salt: 



20 



^(CH 2 ) m CONH^^^NjQpCONH(CH2) n R 2i (1) 



H 



wherein each of m and n is independently an integer of from 0 to 5; each of and R 2 is independently a hydrogen 
atom, a halogen atom, an alkylthio group having 1 to 8 carbon atoms, an amino 

group which may be substituted, an ammonium group which may be substituted, a sulfbnium group which may be 
substituted, a phenyl group which may be substituted, a hetero-five-membered ring group which may be substituted, 
a hetero-six-membered ring group which may be substituted, an amidino group, a guanidino group, an amino acid 
residue or a group represented by the formula (2) 



R 4 

R 6 




(2) 



SO \ 



wherein R3' is a direct bond or an oxygen atom {when R3 ts an oxygen atom, m or n of (CH^m or (CH 2 )„ to which 
R3 bonds is not 0};^ tea hydrogen atom, an alkyl group having 1 to 8 caibon atoms, an altoxy group having 1 to 
8 carbon atoms, a halogen atom, a trifluoromethyl group, a cyano group, an amidino group, a carboxyt group or * 
COR7 wherein R 7 is an alkytamino group having 1 to 8 carbon atoms which may be substituted by a substituted 
amino group, an amino group which may be substituted by a phenyl group which may be substituted, or a ben- 
zylammo group which may be substituted; R 5 is a hydrogen atom, an alkyl group having 1 to 8 carbon atoms, an 
afkoxy group having 1 to 8 carbon atoms or a halogen atom; Re is a KCH^pNtRefe or KCH2) p NR 8 R9 wherein p is 
an integer of from 0 to 5; R 8 is -CH2CH2W wherein W is a halogen atom, a hydroxy! group, a mesylaxy group or a 
tosytoxy group or -OCOR7 wherein R 7 is as defined above; R9 is an alkyl group having 1 to 5 carbon atoms or a 
mesyl group; 

the phenyl group having a Ri(CH2) m CONH group in formula (1) can be substituted by the R t (CH2) m CONH 
group at any position* 
position of the phenyl group. 



2. The compound or its pharmacologically acceptable salt according to claim 1 wherein R t and/or R2 is an alkylthio 
group having 1 to 4 carbon atoms. 



3. The compound or its pharmacologically acceptable salt according to daim 1 wherein the phenyl group having a 
Ri(CH 2 ) m CONH group in formula (1) is substituted by the R^CH^CONH group at the 3- or 4-position of the phenyl 
group. 

4. The compound or its pharmacologically acceptable salt according to Clam 1 or 3 wherein R t is a halogen atom or 
a group represented by formula (2). 

5. The compound or its pharmacologically acceptable salt according to any one of Claims 1. 3 or 4 wherein R2 is a 
halogen atom or a group represented by formula (2). 

6. The compound or its pharmacologically acceptable salt according to Claim 4 wherein R 2 is an amino group which 
may be substituted, a guanidino group or an amidino group. 

7. The compound or its pharmacologically acceptable salt according to Claim 5 wherein R t is an amino group which 
may be substituted, a guanidino group or an amidino group. 

8. A pharmaceutical composition comprising as an active ingredient a compound or its pharmacologically acceptable 
salt described in any one of Claims 1 to 7. 

a A pharmaceutical composition according to claim 8 which is an anticancer composition. 

10. A pharmaceutical composition according to claim 8 which fe an antimicrobial composition. 

11. A pharmaceutical composition according to claim 8 which is an antiviral composition. 

12. Use of a compound or its pharmacologically acceptablesaltdesaibedinanyoneof Claims 1 to 7 for the preparation 
of an anticancer agent an antimicrobial agent or an antiviral agent. 
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